
N00236.001200

ALAMEDA POINT
_ • SSIC NO. 5090.3

t SITE HEALTH AND SAFETY PLAN
IWf NAVAL AIR STATION ALAMEDA

SITE 15, PHASE II WORK

Contract No. N62474-93-D-2151

Delivery Order No. 0009

Submittedto:

Departmentof the Navy
. EngineeringReid Activity,West

Naval FacilitiesEngineeringCommand
900 CommodoreDrive,BuildingB-103

San Bruno,California 94066-2402

Submittedby:

IT Corporation
4585 Pacheco Boulevard

Martinez, California 94553

Revision1

February1995

Issuedto: _ _' ::_ - L_ _'-_T Date: _l, I _

Copy#: (_! i'_ Controlled r_ Uncontrolled

MZ/02-27-_IV/PI.ANS/94-0001.lY_'.Rcv t -_

I' o0



SITE HEALTH AND SAFETY PLAN
FOR

NAVAL AIR STATION ALAMEDA
SITE 15, PHASE II WORK

Revision1

February1995

Approved Date: ,,7///:'F

IT ProgramCIH

MZ/02-27-94/WESTDIV/PLANS/94-0001.MF.RgvI



N00236.001200
ALAMEDA POINT
SSIC NO. 5090.3

SITE HEALTHAND SAFETYPLAN
SITE 15, PHASEII WORK

REVISION 0

DATED 25 OCTOBER 1994

IS ENTERED IN THE DATABASE AND FILED AT
ADMINISTRATIVE RECORD NO. N00236.001152



List of Appendices

Appendix Title

A Site and Hospital Location Maps

B Subcontractor Certification

C Material Safety Data Sheets and Occupational Health Guidelines

D Jobsite Postings and Permits

E Lead Compliance Plan

MS/ff2-27-95/WESTDIV/PLANS/94-(R)01aMFRevI --
vi



V

APPENDIX E

LEAD COMPLIANCE PLAN
IT Project 385012.001.03.008

MZ/01-06-95/WESTDIV/PLANS/94-0023.BK



Table of Contents.

E.1.0 Introduction.................................................. 1

E.2.0 ActivitiesInvolvingLead ........................................ 1
E.3.0 Lead ExposureControls ......................................... 2
E.4.0 TechnologyAvailableto ReduceExposures ........................... 2
E.5.0 AirMonitoringData ............................................ 3
E.6.0 WorkSchedule ............................................... 3

E.7.0 WorkPracticeProgram .......................................... 3
E.7.1 ProtectiveClothingand Equipment .............................. 3
E.7.2 Housekeeping..................... . ....................... 4
E.7.3 HygieneFacilitiesand Practices ................................ 4

E.8.0 AdministrativeControls ......................................... 5

E.9.0 AdditionalRequirements......................................... 5

MZ/01-06-95/WESTDIV/PI.,ANS/94-O023.BK i



E.1.0 Introduction
V

This lead compliance plan is a supplement to the Site Health and Safety Plan (required under

29 CFR 1910.120 and 8CCR5192) for the planned demolition of two quonset huts at NAS

Alameda. The quonset huts are coated with lead-based paint (LBP) and the demolition of

these structures may result in exposures to airborne lead at or above Cal/OSHA's action level

of 30 lag/m3 lead. This plan, required under 8CCR1531.1, established the specific procedures

to be used on the project to minimize worker exposures to lead. Of course, all sections of the

original Health and Safety Plan also apply to work with lead-contaminated materials.

E.2.0 Activities Involving Lead
Work associated with this project involves excavation of soils contaminated with low levels

(<1500 ppm) of lead, as well as the demolition of two steel structures coated with LBP.

While both activities are expected to generate some amount of airborne lead particulate, only

the demolition task is expected to generateairborne concentrations which approach the

Cal/OSHA action level of 30 llg/m 3. Because this work will be complete before the results of

personal air monitoring are available,the demolition work will be performedunder a

presumptionthat workers in the Exclusion Zone (EZ) arebeing exposed to airbornelead

concentrationsbetween the PermissibleExposure Limit (PEL, 50 lag/m3) and ten times the

PEL (500 lag/m3). This rationale is requiredfor manual demolition work under
8CCR1532.1(d)(2)(i).

The buildings to be demolished are each approximately 20 feet wide and 40 feet long. They

are simple steel structures which are bolted together. Lead based paint is present on both the

interior and exterior surfaces of each building. In some areas, this paint is flaking off the
structures.

The buildings will be demolished using earthmoving equipment after loose paint has been

removed using a High Efficiency Paniculate (HEPA) vacuum. A crew of three workers will

be involved in the demolition: a Supervisor (John Angoco), who will oversee the work of the

crew and who will operate the earthmoving equipment; and two technicians (Mark Harris and

Mike Saterfield), who will operate the HEPA vacuums, continually wet the strnctures, and

provide miscellaneous material handling services.
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E.3.0 Lead Exposure Controls
To minimize the workers' exposures to airborne lead, the following procedures will be
implemented:

1. Establishment of controlled work zones as detailed in Sections 6.0 and 7.0 of
the project Heahh and Safety Plan. During building demolition, the F_.Zwill
consist of both structures and the area immediately around as indicated by
temporary fencing or barricades and hazard tape. The EZ will be posted with
signs reading "Warning. Lead Work Area. Poison. No Smoking or Eating."

Only personnel who have received lead training and have had their blood lead
and zinc protoporphyrin levels analyzed will be allowed into the F_Z,and only
after they have donned all required personal protective equipment (PPE).

2. Hand and face washing facilities will be placed immediately outside the EZ.
All demolition crew members will be required to wash their hands and face
immediately upon exiting the EZ. They will also doff their PPE at this
location before leaving the jobsite. Workers will shower at the jobsite.

3. All loose LBP will be removed prior to demolition by using HEPA vaemmas to
remove flaked paint.

4. The buildings will be wetted prior to and during demolition to minimize
airborne dust and lead emissions.

5. All demolition crew members will wear PPE including disposable protective
garments, impermeable boots and gloves, disposable boot covers, hard hats,
safety glasses, and half-face air-purifying respirators with HEPA cartridges.

6. Real time air monitoring and integrated air sampling will be performed during
the demolition work.

Eo4.0 Technology Available to Reduce Exposures
Because of the outdoorlocation of this project and the nature of the woxk,very few

engineering controls are feasible to reduce exposures to below the PEL. As discussed above,

flaking LBP will be removing prior to demolition, and thedemolition itself will be performed

using wet techniques.
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E.5.0 Air Monitoring Data
No past air monitoring data from similar jobs are available to accurately estimate anticipated

lead exposures. Therefore, we will assume all demolition crew members will be exposed to

airborne lead at between one and ten times the PEL, as required for manual demolition where

past data is unavailable.

During the demolition work, both real-time and integrated sampling for airborne particulates

will be performed. Airborne lead samples will be collected and analyzed in accordance with

National Institute for Occupational Safety and Health (NIOSH) Method 7082. Workers will

be notified of the results of this sampling within 5 days of our receiving the final written

analytical report from the laboratory.

E.6.0 Work Schedule
The buildings will be demolished beginning on Monday, January 16, 1994. All exposure

controls, including work zones and decontamination facilities shall be put in place prior to

demolition beginning. The work is anticipated to last only a few days. Thework practices

described in this addendum shall remain in place throughout the period required to demolish

the buildings and safely contain all scrap generated.

E.7.0 Work Practice Program
E.7.1 Protective Clothing and Equipment

In addition to the PPE requirements established in Section 5 and Table 3 of the Site Health

and Safety Plan, the following requirements apply during the quonset hut demolition work:

• All workers in the EZ will wear tyvek suits, disposable undergarments
impermeable gloves, impermeable steel toe boots, hard hats, ear plugs, and
safety glasses. Street clothes will not be worn into the F_,Z.

• All PPE will be stored in a clean, dry location, and new PPE will be issued at
least daily.

* Torn or defective PPE will be replaced immediately.

. All contaminated PPE will be disposed of in a closed container labelled
"Caution: Clothing contaminated with lead. Do not remove dust by blowing
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or shaking. Dispose of lead contaminated wash water in accordance with
applicable local, state or federal regulations."

• No contaminated clothing will be allowed to be laundered without fkst
contacting the Program CIH.

• Lead will not be removed form PPE or equipment by blowing, shaking, or any
other means which disperses lead into the air.

E.7.2 Housekeeping
In addition to the housekeeping practices outlined in Section 4.15 of the Site Health and
Safety Plan, the following measures will be enforced to minimize contact with lead:

• All surfaces will be maintained as free as practicable of accumulations of lead.
Where loose I.,BP chips have accumulated, they will be removed using a HEPA
vacuum. Dry or wet sweeping and/or brushing may only be used where HEPA
vacuums have been tried and found to be ineffective.

• HEPA vacuums will be emptied and decontaminated in the CRZ by lead-
trained workers who are wearing properPPE. Every effort will be taken to
minimize the transport of lead from the EZ.

• Compressed air will not be used to remove lead from any ,,aafface.

E.7.3 Hygiene Facilities and Practices

In addition to the site control, decontamination, and personal hygiene practices established in

the original Health and Safety Plan, the following measures will be implemented during work
with LBP:

• The CRZ and site trailer will be designated as clean change areas. The Ske
Trailer will be used by site workers for exchanging street clothes with
disposable undergarments (tyvek or surgical scrubs). The CRZ will be used for
donning and doffing chemical protective suits, respirators, and other outer-layer
PPE. The CRZ will also be used for washing hands and faces upon exiting the
EZ. Showers will be available at the jobsite, and showering will be required
for all workers involved in building demolition and lead paint removal.

• Reusable undergarments will be stored separately from street clothes to prevent
any cross contamination (although the undergarments should not be
contaminated). Disposable outer layer PPE will be changed out and discarded
at least daily.
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• An eating area will be established within the site trailer. This area will remain
free of lead contamination throughout the duration of the project.

• Site workers must wash their hands and face each time they exit the EZ and
always prior to eating, drinking, smoking, or applying cosmetics.

• Contaminated PPE is never allowed outside the CRZ, and never allowed in the
site trailer.

E.8.0 Administrative Controls
Because of the very short duration of this work, and the enforcement of strict work practice

controls, administrative controls (such as employee rotation) will not be implemented.

E.9.0 Additional Requirements
The following additional requirements apply to work with LBP:

• Respirators will be cleaned daily and allowed to air dry. All other applicable
provisions of IT's respiratory protection program, HS 601, will be enforced by
the Site Health and Safety Officer (SHSO). The SHSO will conduct and
document a qualitativefit-test on each LBP workerprior to work with LBP.

• Any workerwhose blood lead level is at or above 50 pg/dQwill be removed
from LBP work, in accordance with 8CCR1532.1.

• Prior to work with LBP, each worker will attend a training class on lead
hazards and properwork practices. The class will include a discussion of:

8CCR1532.1 and its appendices (copies attached);

- The demolition operationsand anticipated lead exposures;

- The purpose, proper selection, fitting, use and limitations of the respirators
used;

- The medical surveillance program and its purpose, and the medical
removal protection program;

- The engineering controls and work practices associated with the work
(including applicable material from Appendix B of the lead standard); and

- The employee's rights of access to medical and exposure records.
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• _ § 1532.1 BARCLAYSCALIFORNIA CODE OF REGULATIONS Title 8

NOTE:Authomycited:Sections142.3.9020,9030,9040,LaborCode.Reference: (B)Forthepurposesofsubsection(d),employeeexposureisthatex-

Secuons142.3,9004(d).9009.9020.9030,9031and9040.Ltlx__xie. posurewhichwouldoccurfftheemployeewere notusingarespirator.
HJSTOtV (C) With the exception of monitoringundersubsection (d)(3), wher_

1.Repealerandnewsectmnfiled4--30-93.operative6--I4-93 (Regts_r93.No. monitoringis requiredunderthissection, theemployershallcollect per-18).Forprior"history,seeRegister 84,No. 50,
sonalsamplesrepresemativeof a full shift includingat leastonesample

2.F__ditonaicorrecuonofprintingerrorm subsection(b)(Regmer93.No.22). foreachjobclassificationm eachworka_aeitherforeachshiftorfor

§ 1532.1. Load. the shift with the highestexposure level.
(D) Full shift personaJsamples shall be representativeof the moni-

(a)Scope. This sectionappliestoall conslzuctionwork where anera- toted employee's regular,daily exposme to lead.
ployeemay be occupationallyexposed to lead.Allcons_uction work ex- (2) Protectionof employees daring assessmentof exposure.
cludedfromcoveragemthegeneralindustrystandardfor leadby section (A) Withrespect to theleadrelatedtaskslisted insubsection (d)(2)(A),
5216(a)(2) is covered by this standard.Constructionwork is defined as where leadispresent,until theemployerperformsanemployeeexposure
workfor consm_ction,alterationand/or repair, includingpainting and assessmentas required in subsection (d) and documents that the era-
decorating.Itincludesbutisnotlimitedtothefollowing: ployeeperforminganyofthelistedtasksisnotexposedabovethePEL,

(I)Demolitionorsalvageofsumctureswhereleadormaterialscon- theemployershallutattheemployeeasiftheemployeewereexposedt_ininglead are present: abovethePEL,andnotinexcessoften(I0)timesthePEL.andshallim-

(2) Removal orencapsulationof materialscow_ini-glead; plemem employee protective measurm proscribed in subsection
(3) New construction,alteration,repair,or renovationof sUrucunes, (dX2)(E).The taskscoveredby this requimmemate:

substrates,or portionsthereoL that contain lead, or materialscon,.i.i.g
lead: I.Whereleadcontainingcoatingsorpamtarepresent:manualdemoll-

(4) Installation of prednctscontaininglead; tionof structures(e.&.drywall),manualscraping, mamualminding,heat
(5)Leadcontamination/emergencycleanup; gunapplications,andpowertoolcleaningwithdustcollectionsystems;
(6)Transpcatation,disposal, stomge,orcontainmentof lead ormamri- 2. Spray painting with lead paint

alscontainingleadonthesiteorlocationatwhichconstructionactivities(B)Inaddition,withregardtotasksnotlistedinsubsection(dX2)(A),
wheretheemployerhasanymasonstobelievethatanemployeePerform-Performed`and

(7) Maimenanceoperationsassociatedwiththeconsm_ctionactivities ingthe taskmaybe exposedto leadm excess ofthePEL,untiltheemploy-erperformsanemployee exposmeassessmemas xequizedbys-ubsectiou
describedin this subsection. (d) andckx'unamtsthatthe employee's leadexpomxe is not above the(b)Defmitiom.

Actim level meansemployeeexpom_, withoutregazdto the use of PELtheemployershall ueat the employee as if the employee were ex-posedabovethePIR,andshallimplemmt employee pmu_ctivemeaann_
respirators,toan alflxmmcottcamtrationof leadof 30microgntmspercu. as pn_scribedin subsecticu(dX2)(E)"
bic meterof air (30 Ixs/m3)calculatedasan 8--hourtime-weightedaver- (L-')Withrespecttothe tmd_listedin thissubseetion(dX2)(C),where
age (TWA). lead is present, mill the employer performsan employee expmme

Chief means the Otief of the Division of Occupational Safety and auessm,'_ltas t_luired in subsectim (d), anddoruments thatthe e_-
Healthordesignee, ployee performinganyof the listedtasks isnotexposed inexcess of 500

Competentperson meansone who is capable of identifyingexisting
andpredictableleadhazazdsin the _gs or working conditions Bs/m3"theeml_oyershalltreattheemployeeas ff theempl°yee were ex"
whohas anthorizatiunto take promptcon-ectiveme4mxmsto eliminate P°sed w leadin exceu °f 500 Bg/m3andshall implementemployeePm"
them. teetiveme,trams as proscribedin subsection(dX2)(E).Where the era-

Leadmeans metalliclead,all inorganiclead compounds,andor_mic ployerdoesestablishthattheemployeeis exposedto levelsof leadbek_w
lead soaps.ExcludedfzomthisdefinitionazeaUotherorganic lead corn- 500[Jtg/m3.theemployermayprovidetheexpceedemployee with theap-
pounds, propmuemspinwr prescribedforsuch use at such lowerexposures,in

NIOSHmeans the Natimal Institute of OccupationalSafety and _cewithTablelofthissection.Thetaskscovemdbythisrequixe-
Health(NIOSH), U.S. Departmentof Health and HumanServices orde- mentare:
signee. 1. Using leadcon,J;-i-g mot,an leadImming •

(c) Permissible exposurelimit. 2. Where lead containingcoatingsorpaintarepresent:rivetbusting;
(1) The employershall asmm that no employeeis exposed to lead at power tool cleaning without dustcolleetion systems, cleanupactivities

concentratiomgreaterthanfiftymicrogramspercubicmeterofair(50 whet,dryexpendableabrasivesareused;andabrasiveblastingenclos'me

_,/m 3) averaged over an 8--honrperiod, movememandremoval.
(2) Ifan employee isexposedto leadfor mon_than8honrs inany work (D) With reapectto the taskslistedin thissubsection(d)(2)(D)of this

day the employees' allowableexposme, as a time weighted average section, wherele_iispmsent, unfiltheempioyerperfm-msanemployee
(TWA) forthatday, shallbe re,,h,_a_iaccontingm the fonowing formula: expmam_assessmamtas requitedin subsection(d)anddocx_mentsthatthe

Allowable employee expom_ (in jlym3).d_ divided by hours empl°yeelg1"formingany°fthelistedtazktisn°texp°sedtoleadinex"
worked in the day. ce_ of 2.500 gg/m 3(50 x PEL), the employershall treattheemployee

(3) When respinuorsamusedto limitemployeeexpceureas mquired as ff the employee were expmmdto lead in exce6s of 2.500 pg/m3and
undersubsection (c) andall the mquixememsof subsections (e)(l) and shall implemmtemployee protectivemeasmesasprescribed in subsee.
(f)havebeenmeLemployeeexposummaybeccmidemdtobeatthelev- tkm(dX2)(E). Where the employerdoes establishthat theemployee is
el providedbythe protectionfactorof themspinnorforthose Periodsthe exposedto levels of leadbelow 2,500 p_g/m3,theemployermay provide
reapiratoris worn. Thoseperiodsmay be averagedwithexposure levels the exposedemployeewith the appropriamrespiratorpmsoribedfor use
dining periods when mspirawrs am not worn to determine the em- atsuchlowerexposmes, inaccordancewithTableIofthissection.lnter.
ployee's dailyTWA exposure, im lmmte_on as de_ribed inthissubsectionisrequin_whereleadcon-
(d)Exposureassessment, rainingcoatingsor painta_ presentonstructureswhen perfomxing:
(I)Gtmenfl. I.Abrasiveblasting,
(A)Eachemployerwhohasaworkplaceoropenuioncovenrdbythis 2.Welding,

standardshall initiallydemrmineif anyemployeemaybe exposedto lead 3. Cutting. and
at or above the action level. 4. Torch training.



' Title 8 ConstructionSafety Orders § 1.$32.1

(E) Until theemployerperformsanemployeeexposureassessmentas lyricalmethodsmeet theaccuracyandconfidence levels of subsection
requiredundersubsecuon(d) anddewrminesactualemployeeexposure, (dX10).
theemployershaftprovidew employees performingthe tasksdescribed (5) Negativemida/determination.Wherea detennin_on, conducted
insubsections(d)(2)(A).(d)(2XB).(dX2)(C)and(dX2)(D)withinterim undersubsections(d)(l),(2),andO)ismadethatnoemployeeisexposed
protectionas follows: toaLrbomeconcentrationsof leadatorabovetheaction leveltheemploy-

1. Appropriaterespiratoryprotectionin accolxiancewithsubsection ershall makeawriRenrecord of suchdetermination.Therecordshall in.
(f). cludeat leastthe inform_on specifiedin subsection(dX3XA)madshall

2. Appropriatepersonalprow_tiveclothing and equipment in accor- also includethe dateof determination,location within theworksite, and
dancewithsubsection(g). thenameandsocialsecuritynumberofeachemployeemonitmed.

3. C_ange areasin accordance with subsection (AX2). (6) Frequency.
4.Handwashingfacilitiesinaccordancewithsubsection(AX5). (A)Iftheinitialdeterminationrevealsemployeeexposuretobebelow
(E) Biologicalmonitoringin accordancewithsubsection(JXI)(A). to the actionlevel furtherexposuredeterminationneed notbe repeatedex-

consistofbloodsamplingandanalysisforleadandzincprotoporphyrinceptasotberwiseprovidedinsubsection(d)('7).
levels, and (B) If the initialdemnnmationor subsequentdeterminationreveals

6. Trainingas re_3m_l trader subsection (/)(1XA) regarding section employeeexposure tobe at orabove theaction level but at or below the
5194,HazardCommunication:trainingasrequiredundersubsectionPELtheemployershallperformmonitoringmaccordancewiththissub-
(/)(2)(B)3,,regaxdinguseofrespirators:andtrainingina_oniancewith sectionatleastevery6m_ths.Theemployershallcontinuemomtormg
section 1510, Safety Instruction for Employees. at thenm_fizedfrequancyuntil at least two consecutive measummants.

(3) Basis of initial determination, takenatleast7 days ape_ are below the action level at which time the
(A) Exceptas providedundersubsections(dX3XC)and (dX3)(D)the employermaydisc.ondnuemonitming forthatemployeeexceptasother-

employershallmonitoremployee exposmcsandshallbaseinitialdeter-wiseprovidedinsubsection(d)(7).
minations on theemployee exposure monitoring results and any of the (C) If the initial de_on reveals that employee exposure is
following, relevant considerations: abovethePELtheemployershall performmonitoringquarterly.Theem-

1. Any information,observations,or calculations which wonld indi- ployershnl]€ontinuemonitoringatthe requiredfrequencyuntil at least
cam employee exposureto lea& twoconsecutive_eats, takenatleast7 daysapart,areator below

2. Any previousmeasuremontsof akbome lead; and thePELbutat or above theactionlevel at whichtime theemployershsdl
3. Any employeecomplaintsof symptomswhichmay be at_butsble repe_monitoring forthatemployeeatthe ft_Iuency specified insubsec-

toexposme to lead. tim (dX6)(B),except as otherwise lm'ovidedin subsection (d)(7). The
(13)_g for theinitial determinationwhereperformedmay be employerslmll continuemonitming at the nXl_ ft_luency until at

limitedto areptesemativesampleof theexpceedemployees whotbeera- leasttwo con.us:utivemeasummmts,takenat least 7 days apart,anebe.
ployerreasouablybelieves azeexposedto the gremeataixbomeccs_. lowtheactidnleveltt whichtimetheemployermaydiscontinuenmaitor-
traticmof kad in thewadq_lane, ingforthatemployeeexcept as otherwiseprovidedin subsection(dX'r).

(C) WheretheemployerhasprevionslymoniWredforleadexpceures, (7) Additionalexpcsm_ a._essmmts. Whenever there has beea a
qm_ andthedamwere obtsinedwithin thepast 12mmths dm'ingworkopera, changeof equipmant,process, conlzoLperscsmelora new taskhas been

lionsconductedtraderworkplaceconditionsclosely resemblingthepro- initiamdthat may resultin additionalemployees being exposedm lead
cesses, type of _. contml methods,work practices,andenvimn- at or abovethesction level or may t_,'sultin employees akeadyexpceed
mmtal conditions used and pmvtiling in the employer's cummt at or tbove theaction level being exposed abovethePEL the employer
operations,theemployermay relyon such earliermonitoring resultsto shallconductadditionalmonitoringin acccsdancewith this subsection.
satisfy the_ of subsections (d)OXA) and (d)(6) if thesam- (8) Employeenc_ification.
piingand analyticalmethodsmeettheaccm'acyandconfidencelevels of (A) Within5 working days aftercompletionof the exposureassess-
subsection(dXl0). matt the employershaftnotify each employee in writingof the results

(D) Where the employerhas objectivedam,demonstnting thata par- which representthat employee's expesure.
ticularlaXXtUCtormateria/containingleadoraspecificprocess,operation (B)Whenevertheresults indicatethatthe representativeemployeeex.
oractivity involving lead cannotmsuk in employeeexposme to leadat posum,withoutregsrdto respinttors,is ator abovethe PELtheemployer
orabovetheactionlevelduringtmx:essing,use,orhandling,theemploy- shall includein the writtennotice a statementthat theemployees expo-
ermay rely upon such datainsteadof implemexltinginitial monitoring, sum wasat or above thatlevel anda descriptiemof the cocrectiveaction

1.The employershallestablish andmaintainanaccunue recorddocu- takenor to be takentoreduceexposure to below thatlevel.
minting thenammandrelevancyofobjectivedasaasspecifiedin subsec- (9) Accuracyof measurement.The employershall use a method of
tion (n)(4), whereused in assessingemployee exposure in fieuof expo- mouitmingandnnalysiswhichhas an accuracy(to a confidancelevel of
suremonitoring. 95%)ofnotlessthanplusormilmS25pen_nt foralrbomeconce13traticos

2. Objectivedata,asdescribedinsubsection(dX3)(D),isnotpezmitmd ofleadequsltoorgtzamrthan30)_/m 3.
tobe used for exposureassessmontinconnection withsubsection (dX2). (e) Methodsof compliance

(4) Positive initialdemnninationandinitialmonitoring. (1) Engineeringandworkpracticecontrols.
(A) Where a determinationconductedtradersubsections (dX1), (2) (A) General Tbe employershall implemant engineering and work

and(3) shows the possibitity of anyemployeeexposureat or abovethe practiceconn'ols,inchldmgadminislzabvecontrols, toreduceand nu,ln.
actionlevel the empl°yershall conductmoniwring whichis relxesonta" rainemployeeexposme to leadtoorbelow thepermissibleexposure limit
tive of theexposurefor eachemployee in theworkplacewhois exposed to the extmt thatsuchcontrolsare feasible. Whereverall feasibleengi.
to lead, neezingandworkpracticescontrolsthat can be institutedarenot suffi-

(13)Wherethe employerhas pmvionsiy monitoredfor leadexposure, ciant to reduceemployeeexposureto orbelow the permissibleexposure
andthedatawereobtamedwithinthepast12monthsduringwotk opera- limit lm_cribed in subsection(c), the employer shaft nonethelessuse
tionsconductedtraderworkplacemnditinnsclosely z_zmbling the pro. them toreduce employeeexposureto the lowest feasible level andsbal/
cesses, type of material,control m_hods, workpractices,and anvinm- mpplemmt them by theuse of respiratoryprotectionthat compileswith
meatal conditions used and pzevtifing in the employer's cun_t therequizemmtsofsubsection(f),
operations,the employermay rely on such cartiermonitoring resultsto (2) Complianceprogram.
satisfythez_luiremecttsof subsectim(dX4XA)if thesamplingandram-



. _'1532.1 BARCLAYSCALIFORNIA CODE OF REGULATIONS Title 8

(A) Priorto commencementof the job each employershall establish mouths toreflect the c_t smuts of the program.
and implement a written compliance programto achieve compLi_ce (3) Mechanicalventilation.When ventilation ts used to control lead
with subsection (c). exposure,the employershallevaluatethemechamcal performanceof the

(B)Writxenplans forthese complianceprugramsshall includeat least systemmcontrotlingexposureasnecessarytomaintainitseffectiveness.

the following: (4) Adm_strative conm31s.If administrativecontrols are used as a
I. A description of each activity in which lead isemitted:e.g. equip- meansof reducingemployeesTWA exposuretolead, theemployershall

ment used.material involved,controlsm place,crewsize, employee job establishand implementa job rotation schedulewhich includes:
responsibilities,operatingprocedm_s andmaintenancepractices; (A) Nameor identificationnumberof each affected employee:

2. A descriptionof thespecificmeansthatwillbeemployed to achieve (B) Durationand exposurelevels ateach job or workstation where
compliance and. whereengineering controlsare requiredengineering each affected employee is locate&and
plansandstudiesused to detenmae methodsselected forcontrollingex- (C) Any other informationwhich maybe useful m assessing the reli-
posure tolead: abilityof administrativecontrols to reduce exposureto lead.

3. A report of the technologyconsidereAin meetingthe PEL; (5) Theemployershallensure that. to theextent relevant, employees
4.Airmomtormgdatawhichdocumentsthesourceofleademissions:followgoodwockpracucessuchasdescribedinAppendixBofthissec-
5, A detailed schedule for implementationof the program,including tion,

documentationsuchascopiesofpurchaseordersforequipment,con- (13Respiratory_tion.
swaction contracts,etc.: (I) General.Where theuseof mspiratonis requiredunderthissection

6. A work practiceprogramwhich includesitemsn_'quiredundersub- theemployershall wovide, atno cost to theemployee, andassuretheuse
sections(g),(h)and(i)andincorporatesotherrelevantworkpracticesofrespiratonwhichcomplywiththet_luirementsofthissubsection.
such as those specified in subsection (eXS); Respirara_shall be used in the following ci!_mstances:

7. An admimstraxiveconurolschedule n_luiredby subsection (eX4), (A) Wheneveran employee's expom_ to lead exceeds thePEL:
if appLicable; (B) In work situations m which engineering controls and work

8. A descriptionof an'ungementsmadeamongconu-actorson multi- practicesa_ not sufficient to reduceexposu_s to orbelow the PEL,
contractorsiteswith_spect to informingaffectedemployees of potemial (C) Wheneveranemployeerequestsa respn'ator:and
exposuretolead. (D)An interimprotectionforemployeesperformingtasksasspecified
9.Otherrelevantinformation, in_bsection(dX2).

(C')The complianceprogramshallprovidefor frequentandregularin- (2) Respirator_lection.
spectionsof job sites, material, andequipmentto bemadeby a compe- (A) Where respizatotsareused underthissection theemployershall
te_t person, select theappropriaterespizamrorcombmauonof res_ fromTable

(13)Writtenwogrmmshall be submitteduponrequestto anyaffected Ibelow.
employeeor_uthot'izedemployee rep_sentatives, to the (2aiefand (B)Theemployershallpmvkieapowered, air-purifyingrespiramrin
NIOSH.and shallbe availableat thewotksimfor examinationandcopy- Lieuof the z_razor specified in TableI whenever.
ing by the (3xiefand NIOSH. 1. An em!_oyeechooses to use this typeof respirator,and

('E) Writtenprogramsshall be revisedand updatedat least every 6 2. This respixat_willprovideadequateprotection to the employee.
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(C)Theemployershallselect resp_xatorsfromamongthoseapvroved T_ix I.--Rm,_w l_trmenoNrot L_D A_osot_
forprotectionagainst leaddust. fume. andmist by the MineS_ety and ,
HealthAdmimstrationandthe NationalInstituteforOccupauonalSafety Airborne con-
andHeaJth(NIOSH) underthe provisionsof 30 CFR part I i. centrationof

lead orcondi- Required
tion of use res_-ator:

* 1/2 mask mrpurifyingrespiratorNot in excess of 500

/.ts/m3 with high efficiency fflten.:"3
* 1.2mask supplied airr_spirator

operatedin demand(negative
_ssure) mode.

Not in excess of 1,2.50 * Loose fitting hood or helmet

_g/m 3. powel_ air pUl_ying
_s_tor withhigh
efficiency fdters?

* Hoodor helmet suppliedair
respiratoroperatedma
continuous.flow
mode-_.g.,typeCE
abrasive blasting respirator

-. operatedina
continuous-flow mode.

Not m excess of 2,500 * Full facepiece air lxtrifying

jl.8/m3. respiratorwith high
efficiency fflten)

* Tight fittingpowenxi air
purifyingzcspm_,__±
high efficiency ffltezs)

* Full facepiecesuppliedair
respiratoropenaed in
demandmode.

* 1/2 mask or full facepiece
_lr suppliedLu"res_

openaed in a continuons-
flow mode.

* Full facepiece self-
containedbreathing
spparams (SCBA)
operatedin demandmode.

Not in excess of 50,000 * 1/2 masksuppliedairrespirator
_8/m 3. operated in pressure

or otherpositive--pressure
mode.

•Not in excess of 100,000 * Full facepiecesuppfiedair
jls/m 3. r_pirttor operated in

pt_s_edemandorother
positive-_ssure mode--
e.g., typeCE abrasive
blastingrespirators
open_ in apo_'ve--
pt_sm_ mode.

_r thau 100.000 * Full facepieceSCBA operated
J._m 3unknown in pressuredemandor other
concmuation, or positive-pressuremode.
f_e fighting.

IRespiratms specified for higherconce_tratic_ cambe usedatlow-
er©oncentrationsof lead.
2Full facepiece is nx[n_d if the lead aer_ois causeeye or skin
itritmionatthe useconcentr_ons.

3Ahigh efficiency panic'alatefdter(HEPA)meansa f'dterthatis
99.97 pe_e_t efficient against particles of 0.3 micron_ or
le.,_e_
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(3) Respiratorusage. 01) The employer shallprohibitthe removal of lead from protective
(A)Theemployershallassurethattherespiratorissuedtothe-e,m-clothingorequipmentbyblowing,shaking,orany,'€,hermeanswhich

ployeeexhibitsminimumfacepieceleakageandthatthetrspiratoris dispenesleadintotheair.
fittedproperly. (h)Housekeeping.

(B)Employersshall performeitherquantitativeorqualitativeface fit (1)All surfacesshallbemaintainedas freeaspracticableof accumula.
tests at the time of initial fiuing and at least every six months thereafter tions of lead.
foreachemployee weanng negativepressurerespirators.Thequalitative (2)Clean-up of floorsandothersurfaceswhere leadaccumulatesshall
fittestsmaybeused only fortesting the fitofhalf-maskrespiratorswhere whereverpossible, becleaned byvacuumingorothermethotisthatmini-
theyarepermitted tobe worn. and shallbe conductedmaccordancewith mize the likelihood of lead becomingairborne.
appendixDofthis section.The tests shatlbeused to selectfacepiecesthat (3) Shoveling. dryor wet sweeping, and brushingmay be used only
providethe requiredprotection asprescribedm TableI. where vacuumingor otherequallyeffective methodshave been triedand

(C) If an employee exhibits difficulty in breathingduring the fitting found not to be effective,
testor duringuse. the employershallmakeavailableto theemployee an (4) Where vacuuming methods are selected, the vacuums shall be
examinationinaccordancewithsubsection(j)(3)(A)2.todetermineequippedwithHEPA fdtersandusedandemptiedm amannerwhich
whethertheemployeecanweararespiratorwhileperformingthere- _zes thereentryofleadintotheworkplace.
quired duty. (5) Compressedairshallnot be used to removeleadfrom anysurface
(4)Reslrm_orprogram, unlessthecompressedairisusedinconjunctionwithaventilationsystem
(A) Theemployershall institute a respiratoryprotectionprogramin designedto capturethe airbornedust createdby thecompressed air.

accordancewith section 1531(b), (d), (e) and (f). (i) Hygiene facilitiesand practices.
(B)The employershallpermiteachemployeewhousesafilterrespira- (1) The employershall assure thatin areas whereemployees are ex-

toetochanse the filterelementswheneveran increasembreathingresis- posedto leadabovethe PELwithoutregardto theuseof respirators,food
: tanceisdetectedandshallmaimainan ad_luate supplyof filterelements or beverageisnot presentor consumed, tobaccoproductsarenot present

forthispurpose, orused,andcosmeticsarenotapplied.
(C)Employeeswhowearrespira_rsshallbepermittedtoleavework (2)Changeareas.

areasto washtheir face and respiratorfaceplece whenevernecessaryto (A) The employershall provideclean change areas for employees
p_vent skin irritationassociatedwith respiratoruse. whoseaizix_e exposureto leadisabovethePEL.and as interimpmtec-
(g)Protectiveworkclothingandequipment, tionforemployeesperformingtasksasspecifiedinsubsection(dX2),
(I)Provisiouanduse.Whe_ anemployeeisexposedtoleadabovethe withoutrege_totheuseofmspiralms.

PEL without regardto the use of respirators,where employees are ex- (B) The employet_shall assm_ thatchange areas areequippedwith
posedtoleadcompoundswhichmaycamseskinoreyeimtation(e.g`lead separamstorage facilities for protectiveworkclothing and equipment
arsenate.leadazide),andasinterimprotectionforemployeesperforming andforstreet clothes whichpmvem cross-contamination.
tasksas specified in subsection(dX2), theemployershallprovideat no (C) The employershallassurethatemployees do no€leave thework*
cost to the employeeand assu_ thattheemployeeuses appropriampro- placewearingany protectiveclothingorequipmentthatis required to be

qR_ re€tireworkclothing andequipmentthatp_eventscontaining'caof the wcm dm_g the work shift.
employeeand theemployee'sgarmantssuch as, butnot limitedto: (3) Showem.

(A) Coverallsor similar full-body work clothing; (A) The employershall provideshowerfacilities, where feasible,for
(13)Gloves. hats,and shoes or disposableshoe coverlets;and use byemployees whose airborneexposureto leadis above thePEL.
(C) Face shields, vented goBBles,or other appropmuelmxective (B) The employer shall assure,whereshower facilities am available,

equipmentwhich complies with section 1516. that employees shower at theendof theworkshiftand shall providean
(2) Cleaningand replacement, adequatesupplyof cleansingagentsand towels foruse by affectedera-
(A) Theemployershallprovidethepr0tectiveclothingrequl_tin sub- ployees.

section (g)(l) in a clean and dry conditionat least weekly, and daily to (4) Eating facilities.
employeeswhose exposurelevels withoutregardto arespiratoram over (A)Tbe employershall providelunchroomfacilitiesoreating areasfor
200 p_/m3of leadasan 8--hourTWA. employeeswhose airborneexpostueto leadis abovethePEL,withoutre-

(13)Theemployershallprovide forthe cleaning,laundering,and dis- gaxdto the use of respirators.
pcsal of protectiveclothingandequipmentrequiredbysubsection(gX1). (B)Theemployershallassurethat lunchroomfacilities or eatingareas

(C) The employershall repairorreplacerequinst protectiveclothing areasfree aswacticable fromleadcontaminationandarereadilyacoessi.
andequipmentas needed to maintain theireffectiveness, ble to employees.

(D) The employershall assurethatall protectiveclothingis removed (C)The employer shall assurethatemployees whose airborneexpo-
at thecompletionof a work shiftonly in change areasprovidedfor that sureto leadis above the PEL,without regardto the use of a respirator,
purposeas prescribedin subsection (AX2). washtheir handsand facepriorto eating,drinking,smokingor applying

(E) Theemployershall assure that e_._m_,_m.u._protectiveclothing cosmetics.
which is to be cleaned, lanndem&or disposed of, is placed in a closed (D)The employershall assurethatemployees do notenter lunchroom
containerinthechangeareawhichpreventsdispersionof leadoutsidethe facilitiesor eahug areaswithprotectivewesk€lothingor equipmentun.
container, lessmufaceleaddusthasbeenremovedby vacuuming,downdraftbooth,
('F)Theemployershallinforminwritinganypet_mwho cleansor orothercleaningmethodthatlimitsdispersionofleaddust.

lanndersprotectiveclothing or equipmentof the potentiallyhamdul ef- (5) Hand Washing facilities.
feots of expo_re to lead. (A) The employer shall provideadequatehandwashingfacilities for

(G)Theemployershallassurethatthecontainersofcontammatedpeo- useby employees exposed to lead in accordancewith section 1527.
t_'tive clothingandequipmentrequiredby subsection(8)(2)(E) arela- (B)Whereshowersamnot pmvidedthe employershali assurethatera-
belled as follows: ployeeswashtheirhands andface at theend of the work-shift.

Caution: Clothing contaminatedwith lead. Do not remove dnst by (j)Medical surveillance.
blowingorshaking`Disposeof leadconutminatedwashwaterinaccor. (1) General.
dance withapplicablelocal, state,or federalregulations.
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(A) The employershaUmake availableinitialmedical surveillanceto 3. As medically appmWiatefor eachemployee either removedfrom
employees occupationallyexposedon anyday to lead atorabov_the ac- exposure to leadduew a riskof sustainingmamnalimpairmenttohealth.
tion level. Initialmedicalsurveillanceconsists of biological momwnag orotherwiselimited pursuantto a final medical determmauon.
m theformofbloodsamplingandanalysisforleadandzincprotoporphy- (B)Contem.Thecontentofmedicalexaminationsmadeavailable[xtr-

tinlevels, suamtosubsection(jX3)(A)2.-3.shallbedeterminedbyanexnmim,g
(B)Theemployershallinstituteamedicalsurveillanceprogrammac- physicianand.ifrequesmdbyanemployee,shallincludepregnancytest-

cordancewithsubsections0)(2)and0)(3)forallemployeeswhoareor mg orlaboratoryevaluationofmalefertility.Medicalexammalious
maybeexposedbytheemployeratorabovetheaclionlevelformorethan madeavailablepursuanttosubsec6on(j)(3XA)I,shallincludethefol-
30daysm anyconsecutive12months: lowingelements:
(C)Theemployershallassurethatallmedicalexaminationsandpro- I.A detailedworkhistoryandamedicalhistoD',withparticularalxen-

ceduresareperformedbyorunderthesupervisionofalicensedphysi-riontopastleadexposure(occupationalandncm--<r.cupauonal),personal
clan. habits(smoking.hygiene),andpastgasrromtesunal,hematologic,renal.

(D)Theemployershallmakeavailabletherequiredmedicalsurveil-cardiovascular,relm'Oductiveandneurologicalproblems;
lance including multiple physician review under subsection(jX3)(C) 2. A thoronghphysicalexamination,with particularatumuonto teeth.
withoutcost to employeesandat a _,asonabletimeand place, gums, hematologic, gaslrointestmal,renal,cazdiovascular,and neuro-

(2) Biological m_tormg, logical systems.Pulmonarystatusshouldbeevaluatedif reSlm'atorypro-
(A) Blood leadand ZPP level sampling and analysis, The employer ructionwill be used;

shallmakeavailablebiologicalmonitoringmthe formof bloodsampling 3. A blood pressureme,umement:
md analysis forleadand zinc pmtoporphyrinlevels to each employee 4. A blood sampleand analysis which demrmines:
coveredunder subsections(jXIXA)and (13)on the followingschedule: a. Blood lead level;

I. For each employeecoveredundersubsection (j)(l XB), at leastev- b. Hemoglobinand hematocrkdeten_inations, red cell indices, and
:- ery2 months for the first 6 moathsmd every6 months the--'_after, exmmnationof periph_al smeLrmorpbologr,

2.Foreachemployeecoveredundermbsections(j)(IXA)or(13) c.Zinc_yr_
whose lastbloodsamplingandanalysis indicatedablood lead level ator d. Blood u_a mtmgen_and,

above40 ]_8/ai,atleasteverytwomonths.This frequencyshall continue e. Serumcreal_ne;
until two consecutiveblood samplesand analysesindicate a blood lead 5. A t_u6neurinalysiswith microscopicexamination;and

level below 40 $tg/dl:and 6. Anylaboratoryorothertest_levant to leadexposurewhichthe ex-
3. Foreach employeewho is z_uovedfromexposureto leaddue toan aminmgphysiciandeems necessarYbYs°tmdmedical Prac6ce"

elevatedblood leadlevel at leastmmthly duringtheremoval period, (L")Multiplephysiciant_view mechanism,
(13)Follow-upblood samplingtests. Whmevertheresultsof a blood I. Ifthe employerselectsthe initialphysicianwho conductsmy medi-

lead level test bdic4uethatan employee's blood leadlevel exceads the cal examinationOrconsultationprovidedtoanemployeeunderthissec-
nmnefical criterionformedicalt_movaltradersubsection(kXIXA),the 6_, theemployeemay designatea secondphysician:
employershallprovidea second(follow-up)blood samplingtestwithin a. To n.,viewmy findings,determinationsOrrecommendatiousof the
twoweeks afmrtheemployerreceivestheresultsofthe fn,stblood sam- initialphysician;and
piingtest. b.To conduct suchexaminations,consultations,andlabonttmytests

(C) Accuracyof blood lead level samplingand analysis. Blood lead as the second physiciandeemsnecessarytofacilitate this review.
level samplingandmalysis providedpumumtto thissection shallhave 2. The employershallpromptlynotify anemployeeof therightto seek
anaccm-acy(to aconfidencelevel of 95percent)withinplusor minus15 a secondmedicalopinionafter each occasion that an initial physicianconduc_amedicalexaminationOrconsultationlmrsumt to thisNction.
percentor6 _g/dl, whicheverisgreamr,andshallbeconducu_ibyalabo- Theemployermay condition its participationin. and paymemfor. the
rawryapprovedby OSHA. nmltiplephysicianreview mechanismupontheemployeedoing the fol-

(D) Employeenotific_on, lowingwithin fifteen(15)days afterreceilxof the foregoingnotification,
1. Withinfive workingdaysafmrthereceiptof biologicalmonitoring or reeeiptof the mi6al physician's wrimmopinion, whicheveris later.

results, the employershallnotify eachemployee m writingof his or her &Theemployeeinfonmingtheemployertl_ he Orshe mtandsto seek
bloodlead level: and a secondmedicalopinion,and

2. theemployershallnotifyeachemployeewhoseblood lead levelex- b.Theemployeebifiating stepsw makeanappobtmemwitha se_md
ceede40 118/dithatthestandardr_luires temporarymedicalremoval physician.
withMedicalRemovalProtectionImmefitswheaanemployee'sblood 3.Ifthefindings,detennmatiousorrecommendationsofthemeond
lead levelexceeds thenumericalcriwrionfor medicalremovalundersub- physiciandifferfromthoseof the initialphysician, then theemployerand
secliun (kXI)(A). theemployee shall assurethateffoztsaremadeforthetwophysichmsto

(3)Medicalexaminationsand commltations, resolve any disagreemmt.
(A) Fre_lUe_cy.Theemployershall makeavailablemedicale_tmba- 4. If the two physicianshave beenunable toquiddy resolve theb dis-

tions and consultationsto eachemployee covered under subsection a_.ment, thin the employerandthe employee throughtheirmspective
(iXI)(B) on the following schedule: physiciansshalldesignatea thixdphysician:

1.At leas_annnallyforeachemployeefor whomabloodsamplingtest a.Toreviewanyfindings,determinatiousorrecommendatiousof the
cundnctedatanytimediningthepmeceding12monthsindicatedablood priorphysicims;and
leadlevel at or above40 p_/dl; b. To conductsuchexaminations,consultations,laboratorytests and

2.Assoonaspossible,upoanotif'r,ationbyan employee eitherthatthe discussionswith thepriorphysiciansas the thirdphysiciandeemsneces-
employeehasdevelopedsigas or symptomscommonly associatedwith saryto resolve thedisagreementof the priorphysicians.
leadintoxication,that theemployee desiresmedicaladvice coucemmg 5. Theemployershall actconsisumtwith thefindings,dem'mmafians
the effects of cunlmt or pastexposure to lead on the employee's ability andrecommmdationsof the thirdphysician.unless theemployerandthe
toprocreamahealthychild,that theemployee ispregnant,or thatthe era- employeereachm agreementwhich isotherwiseconsistemwith thex_c-
ployeehasdemm.m-ateddifficultymbreathingdurmgarespiratorfiuing ommondationsof atleastone of the thn_ physicians.
testorduringuse;and
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(D) Informationprovided to ex*m_ningand consultingphysicians. I. Theemployershallremoveanemployee fromworkhavinganexpo
i. The employershall provide animual physician conducting a medi- sureto leadat orabovethe actionlevel oneach occasion thata finalmedi-

cal exammauonor consultationunder thissecuon with the following m- caI determinationresults in a medicalfinding, determmanon,oropinion
formation: thattheemployeehas adetected medicalconditionwhich placesthe em-

a. A copy of this regulation for lead includingall Appendices: ployeeat increasedriskof materialimpairmenttohealth fromexposure
b. A description of the affectedemployee's dutiesas they relatetothe to lead.

employee's exposure: 2. For the purposesof this section,the phrase 'Tmal medicaldetermi-
c.Theemployee's exposurelevel oranticipatedexposure levelto lead nation"means the wnRenmedicalol_aion on the employees' healthsta-

and to any othertoxic substance(if applicable); msby the examiningphysician or. where relevant, the outcomeof the
d. A description of anypersonalprotectiveequipment used or to be multiplephysicianreview mechanism or ahemate medical determina-

used: t.ionmechanismused pursuantto the medical surveillance provisionsof
e, Priorblood lead determinations;and thissection.
f. All priorwrittenmedical opinionsconcerningtheemployee in the 3. Wherea Finalmedicaldeterminationresults in any recommended

employer's possession or control, special protectivemeasures for an employee, or limitationson an era-
2. The employer shall provide the foregoinginformationto a second ployee's exposureto lead. the employershall implement andact con,sis-

or thirdphysicianconducting a medicalexaminationorconsultationun- tentwith the recommendation,
der this section uponrequest eitherby the second orthird physician,or (C)Remmofthe employee to former job status. 1.The employershall
by the employee, remman employee tohis orherformerjob status:

(E)Writtenmedical opinions, a. For anemployeeremoved due to a blood lead level atorabove 50
I. The employershall obtainand furnishthe employee witha copy of gs/dl whentwo consecutiveblood sampling tests indicate that the em-

a written medicalopinion fromeachexaminingor consultingphysician ployee's blood leadlevel is atOrbelow 40 IJ,g/dl;
which contains only the following information: b. For an employee removed due to a final medical determination,

a. The physician's opinion as to whether the employee has any de- wbenasubsequentfmalmedicaldetennmationresultsin amedicalfmd-
tectedmedical condition which would place the employee at increased ing,detennmation,oropinionthattheemployeenolongerhasadetected
risk of material impairment of the employee's health from exposureto medicalconditionwhichplacestheemployeeatincreasedriskofmamri-
lead: al impairmentto health fromexposure to lead.

b.Anyrecommendedspecial protectivemeasuresto bepmvidedtothe 2, For the lmrposesof this section, the x_quix_mentthat anemployer
employee, or limitations to be placedupoa the employee's exposureto remman employee tohis or her former job statusis not intendedto ex-

panduponOrn_arictany rightsanemployeehasor wouldhavehad.ab-
e. Any _ded limitationsup<mthe employee's use of respira- seattemtxam7 medicalremoval to a specific job classificationor posi-

tots. includinga determinationofwbetherthe employeecan weara pow- tionunderthe tenm of a collective bargahfingagn_emant.
eredairpurifyingrespiratorifan physiciandetmlninesthattheemployee (D) Removalof otberemployeespecialprotectivemeasureorfimita-
cannotweara negative pressurerespixat_, and tin_. Theemployer_ remove anylimitatkmsplacedoa anemployee

d. Theresults of the blood leaddelm'minafions, orend anyspecialprotectivemeasmes providedto an employeepmsuant
2. Theemployershall instruct eachexamining and consultingphysi- to • final medicaldeterminationwhen a subsequentfmal medicaldeter-

clan to: ruinationradicals thatthe limitationsOrspecial pn3tectivemeasuresare
a.Notrevealeitherinthewrinenopinionor ondly,Ormanyother nolongerneeessary.

meansofcommunicationwith theemployer,findings, includinglabora- (E)Employeroptionspendinga t'malmedicaldetermin_on. Where
toryresults,ordiagnosestmrelatedtoan employee's occupaticllalexpo- themultiplephysicianreview mechanism,or aRematemedicaldetenni-
sureto lead:and nationmechanismused pursuantto the medical surveillanceprovisions

b.Advise theemployeeof any medicalcondition,occupatlona]ornon- of thisseetion,hasnot yet resultedina final medical determmaLionwith
occupational, whichdictatesfurthermedicalex,mm_tlon or t_atmmt, respectto an employee, the employershall act as follows:

(F)Alternatephysiciandeterminationmec2umisms.Theemployerand 1. Removal.Theemployermay remove the employee fromexposure
an employee or anthonzed employee _pzesemative may asxeeuponthe to lead, provide special protectivemeasures to the employee, orplace
useofanyalternatephysiciandetesmmanmmechanisminlieuofthe Limitationsupontheemployee,consistentwiththemedicalfindings,de.
multiplephysician review mechanismIxovidedby subsection (jX3)(C) terminations,orrecommendationsof anyof the physicianswhohavere-
soIong as the alternatemechanismisasexpeditiousandpromctiveas the viewed the employee'sbealth stares.
t_,quirementscontained in thissubsection. 2. Return.Theemployermay remmthe employee tohis orherformer

(4)Chelation. jobstatl_ endanyspecialpn3tectivemeasuresprovidedtotheemployee,
(A) The employershallassurethatanypersonwhom he/she tmains, and remove any limitationsplacedupoa the employee, consistentwith

employs, supervisesor contnds does notensase in prophylacticchela- themedicalt'mdings,demrminafions,or n_¢a=madations of anyof the
tionof anyemployee at anytime, physiciamwhohave reviewedthe employee's heaRhstares,with twoex-

(B)Iftherapeuticordiagnosticchehuionistobeperfonnedbysuyper- cel_iOnS.If:
sonin subsection (jX4)(A),theemployershallassm_ thatitbedoneunder a. theinitiah_moval, special protection,or limitationof theemployee
thesupervisionof a licensedphysicianin a clinicalsenlng withthorough resukedfromafinalmedicaldewnmnationwhichdifferedfromthe fred-
and appropriaxemedical monitonng andthatthe employee isnotified in ings, _, Orrecommmdetionsof the initialphysicianon,
writingpriorto itsoccuntmce, b.If the employeehas beenon removalstaresfor the pn_gimg eigh-

(k) Medical removal protection, teenmonths ,he to anelevatedblood leadlevel, then the employershall
(1) Temporarymedical removalandremm of an employee, awaita t'maimedic,al de.tetmmau'on.
(A) Temporaryremovaldue toelevatedbloodlead level. Theemploy- (2) Medicalremovalprotectionbenefits.

ershallremove anemployee fi'omwotk havinganexposureto leadator (A) Provisionof medical removal pn3tectionbenefits. The employer
above theaction level on each occasionthat• periodicand • follow--up shahprovideanemployeeuptoeighteen (18) monthsof medicalremovai
bloodsamplingtestconductedpurgumtto thissection indicatethatthe protectionbenefitson each occasion that an employee is removedfxom
employee's blood lead level is at or above50 Ilg/rll;and, exposme to leador otherwise limitedpursuantto this sectiou.

(B)Temporaryremovalduetoafinalmedicaldetesminau'on.

Page 166.2(d) _ _,_. _. J0-_a-_



Title 8 Construction Safety. Orders § 153;T

(I3)Defmhion of medical removal protectic_ benefits. Forthe _- pmure to lead (with penicuiar attenuon to the adverse zcprc_c:
lx_sesof this section,the_utremem that anemployerprovidemec_¢al effects on bothmales andfemalesandha2a_ m thefernsanda&liUc
removalprotectionbenefitsmeansthat.as long as the job theemployee precautionsfor employeeswho a_ pregnant).
wasremoved fromcontinues,theemployershaUmaintainthe totalnor- (E) The engineeringcontrolsand workpracuces associatedwith
realearnings, semorityand ocheremployment rightsand benefits of an employee's job assignment including u-amingof employees to foll
employee, including theemployee's right w his or herformerjob smms relevant good wotk practicesdescribed inAppendix B of this sectia
as though the employee had not beenmedically removedfrom the era- (F) The contentsof anycomplianceplan in effect;
ployee's job or otherwisemedically limited. (G) Instructionstoemployeesthatchelatingagents shouldnotrontU

(C)Follow-up medicalsurveillancedaringtheperiodof employeere- ly beused to l_move leadfromtheirbodiesandshonldnot be usedat
moral or limitalion.Duringthe periodof timethatanemployeeis mexii- except underthe directionof a licensed physician:and
callyremoved fromhisorherjob orotherwisemedicallylimited,theera- (I4)The employee's right of access to recordsundersection 3204.
ployer may condition the provision of medical removal ptmection (3) Access to informationand traJmngmaumals.
benefitsupontheemployee's participatioamfonow-upmedicalsurvefl- (A) The employer shall make _adily available to all affected
lance made availablepursuantto this section, ployees a copy of this standardand its appendices.

(13)Workers' compensation claims, If a removed employee files a (B)The employershall provide,uponrequesLallmateriaisrelating
claimfor workers'compensationpaymentsforalead-_lated disability, the employee informationand trainingprogramto affected employe_
thentheemployershallcontinuew providemedicalt_movalprotection andtheir designatedrepresentatives,aad to the Chief and NIOSH.
benefitspendin8 disposition of the claim. To the extent thatan awardis (m) Signs.
madetotheemployeeforearningslostduringtheperiodofremoval,the (1)Genend.
employer's medicalremoval protectionobligation shall be _ced by (A)The employermayuse signsrequixedbyotherstatutes,_gulatioc
suchamonnLTheemployershallreceiveno cn_lit forwodmrs' compen- orordinancesinadditionto. ormcombinationwith.signs requiredbyth_
saticu payments received by the employee for treatm_t=_lated ex- mbsection.
peases. (B)Theemployershallassurethatnostatementappearsonornearan:

(E) Other credits.The employer's obligation to providemedicalre- sign requiredby thissubsection whichcontradicts or detracts hum th_
moralprotectionbenefitsto aremovedemployeeshallbe reducedto the meaningof the requiredsign,
extentthat the employeereceives compensation forearnings lostdumg (2) Signs.
the penod of removal either froma publicly oremployer-fundedcorn- (A) The employershall pust the followingwarningsigm ine.achwott
pemation program,or receivesincomefrom employmentwith another areawhe_ an employee'sexposureto leadis abovethe PEL.
employermadepossibleby vixtueof theemployee's rb_oval.

(F) Voluntsryremovalor ram.lotionof anemployee, Wherean era- WARNING
ployer,althoughnot requiredby thissection to do so, l_moves an era- LEAD WORK AREA
ployeefromexposureto lead or otherwisepla_s _ an an era- POISON
ployee due to the effects of lead exposu_ on the employee's medical NO SMOKINGOREATING
condium,theemployershallprovidemedical_.movalpuxection brae-
fits to theemployeeequal to that m]uin_dby subsection (k)(2XA)and (13)The employershall assurethat signsrequir_ by this subsectim
(B). In illulainat_ andcieau_ asnecessaryso thatthe legend is readilyvis-

(/) Employee infotmat,ion =ridtnfinins, ible.
(I)GeaeraL (n)Recordkeepins.
(A) The employershtll comnmnicam informationconcerninglead (1) ExposureassessmmL

h_ accordingto the requiremmtsof OSHA'$HazardC,omnamica- (A) The employer shall establishand maintainan accuraterecmxiof
lionStandard,sectionS194includingbutnotlimitedtotherequiremeats all momtoring and other dataused in c_ducting employee exposm¢
concerning wamin8 signs and labels, material safety data sheets assessmentsas nu@zi_!in subsection(d).
(MSDS), andemployee infonnatinnand training.Inadditiomemployers (B) Exposuremonitoringrecordsshall include:
shallcomplywith the following mquinmamts: 1. The date(s), number,dmaxiomlocationand remits of each of the

(B) For all employees who at_ subjectto exposml to leadat or above samples takenif any.includinga der,criptionof the sampling procedure
the actionlevel onany dayor who am subjectto exlmsm_ to lead com- used to detm'minerepresentativeemployeeexposme where applicable:
pcmndswhichmay cause skinor eye initalion (e.g. lead at_amte,lead 2. A de_.'riptionof thesampliagandanalyticalmethodsusedand evi-
azide),the employershallprovidea uainiag programin accordancewith de_e of theiraccuracy,
mtm_cum(/)(2) andassureemployeepazticipation. 3. The typeof respiratoryprotectivedevicesworn. if anF,

(C)Theemployershall pmvidethe trainingprogramasini|_aluaining 4. Name, social securitynumber, and job classification of the em-
Imorto the timeof jobassignmentor priorto thestartupdateforthisre_ ployee monitored and of allother employees whose expomre the mea-
qui_nmat, whichever€ommlast. _remmt is intendedto rep_sen_ and

(D)Theemployershall alsolxovide thetralningprogramat leastmmu- 5. The envLn0nmentalvariablesthatcould affect the _t of
allyforeachemployeewho is subjectto leadexposu_ ator abovetheac- employee exposu_.
tim level on anyday. (C) The employer shall malmain mtmitorin8 and other exlxm_

(2) Trainingtxogram.The employershall_ thateach employee _ent zecords in scco_lancewith the provisions of section3204.
istrainedinthe following: (2) Medicalgtrvdllance.

(A)The cmumt of thisstandardandits appendices; (A) Theemployer shallestablishandmaintainan accurate_ for
(B)Thespucific minnieof theoperationswhich conld result in expo- eachemployeesubjectto medicalsurveillanceas n-.quix-edby subsection

sureto lead above the action level; (j).
(C)ThepUrlX_,properselec_u, fitting,use, andlimimions of _spi- (B) This ns:ordshall include:

tarots; 1. The name,_ securitynumber,and desorilxion of the dutiesof
(D)Thepurposeand• descriptimofthe medicalsurvdllancepro- theemployee;

gram,audthe medical_moval protectionprogramincludingmforma- 2. A copy of the physician'swrimmopinions;
lionconcerning the adversehealtheffects associatedwith excessive ex-
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3.Resultsofanyairborneexposuremonitoringdoneonorforthatera- monitoringofemployeeexpusuretoleadconductedpursuanttosubsec.
ployeeandprovidedtothephysician:and , tion(d).

4. Any employee medicalcomplaintsrelatedtoexposure to lead, (2) Observationprocedures.
(C)The employershall keep, orassure that the examining physician (A) Wheneverobservauonof the mcmitormgof employeeexposure w

keeps,thefoUowmgmedicalrecords: leadrequiresenu-yintoanareawheretheuseofrespirators,protective
I.A copyofthemedicalexaminationresultsincludingmedicaland clothingoreqmpmentisr_uired,theemployershallprovidetheobserv-

workhistoryx_[uiredundersubsection(j); erwithandassuretheuseofsuchrespirators,clothingandequipment,
2.A descriptionofthelaboratoryproceduresandacopyofanystan- andshallt_luiretheobservertocomplywithallotherapplicablesafety

dardsor guidelinesused to interpretthe test results orreferences to that md health procedm_s.
information: (B)Withoutinterferingwiththemonitoring,observersshallbeen-

3. A copyof theresultsof biological monitoring, tiffedto:
(D)The employershallmaintainorassurethatthe physicianmamtains 1.Receive anexplanation of the measurementprocedures:

medicalrecordsinaccordancewiththeprovisionsofsection3204. 2.Observeallstepsrelatedto themonitoringofleadperformedatthe
(3)Medicalremovals, placeofexposure:and
(A)The employershallestablish and maintainanaccuraterecordfor 3. Recordtheremitsobtainedorreceivecopies of the resultswhenre-

each employeeremoved fromcuriumexposure to lead pursuantto sub- mined by the laboratory.
section (k). (p) Effective date. Thisstandardshall becomeeffective immediately
(B)Eachrecordshallinclude: uponfilingwiththeSecretaryof State.
I. The nameandsocial_ty numberof the employee: (q) Appendices. The informationcontainedin the appendicesto this
2. Thedateof eachoccasionthatthe employeewasremovedfromcur- sectionis not intendedby i_elf, tocreate any additionalobligationsnot

rentexposureto leadaswell as the corresponding dateon whlch theera- otherwiseimposedby thisstandardnordewactfromany existing obliga-
ployee was returnedtohis or herformerjob status; don.

3. A brief expisuationof how each _oval was or is being accom-

plished-and Appendix A to § 1531.1 m Substance Data Sheet
4.A statementwithrespect to each removalindicatingwhetherornot for Occupational Exposure to Leadthe reason for the removalwas an elevatedblood lead level.
(C) Theemployershall maintaineach medical removal record for at L SubstanceIdentification

least thedurationof an employee's employment.
(4) Objectivedataforexemptionfrom_ent for initialmonitor A, Subsumce:Purelead(Pb)is aheavymeudatroomtemperatureand

ing. pressureandis abasicchemic.a]element.Itcancombinewithvariousoth-
(A) For puxposesof this seotion,objectivedataareinformationdem- ersubstancestoformnumeronsleadcompounds.

cmtrating thata penicuiarpreductor__tainingleadora sl_:ff- B. Compoundscovenxiby thestandaxd:Theword"lead" whenused
icprocess,operation, or activityinvolvingleadcannotreleasedustor inthisstandardmeanselementallead,allinorganiclead compoundsand
fumes mconcenmttinnsator abovetheaction level traderanyexpected a classof organicleadcompoundscalled leadsoaps.Thisstandarddoes
conditionsofuse.Objectivedatacenbeobtainedfn3manyinduslry-wide not applyto otherorganicleadcompuunds.
studyorfix)mlabomury producttestresults frommanufactmm_of lead C. Uses:Exposureto leadoccurs inseveraldifferantoccupalionsinthe
comtainingproductsormateriah.Thedatatheemployerusesfn3manin- ccmtmction industry,including demolition or salvage of strncmms
dmury-widesurveymustbeobtainedtraderwockplaceconditionsclose- whereleadorlead--containingmaterialsarepresent:removalor encapm.
ly resembling the processes,types of material,controlmethods, work lafionof lead-_ontalningmaterials,new consm_ction,alteration,repair,
practicesandenvinmmentalconditionsintheemployer's_t opera- orRmovafionofstructuresthatcontainleadormaterialscontaininglead:
tions, insr_IIationof productsconutmmglead. In addition,thereareconstruc-

(B)Theemployershallmaintaintherecordof theobjectivedata relied tionrelatedactivities whereexposm_ toleadmayoccur, includingtrans-
upon forat least30 yeats, portation,disposal storage,orcentammentof lead or materialscontain-

(5) Availability,The employershall makeavailableuponrequestall ing lead on conswaction sites, and maintenanceoperations associated
n_ords requiredtobemaintainedby subsection (n) to affected era- withcons'tractionactivities.
ployees,formeremployees,andtheirdesignatedrepmumtatives,andto D. Permissibleexposure:Thepermissibleexpceumlimit(1EL)set by
the Chiefand NIOSHfor examinationand copying, the standardis 50 microgramsof leadpercubic meterof air(50 _tg/m3)
(6)Transferofrecozds, averagedoveran8-hourworkday.
(A) Whenever theemployerceases to do business, the successorem- E. Action level: The sumdazdestablishesan action level of 30 mi_n_-

ployer shall receiveandretainall mcm_ requin_ to be maintainedby gnunsofleadpercubicmeterofalr(3Op_/m3) avemgedoveranS_hour
subsection(n). workday. Theaction level trigge_ several ancillaryprovisionsof the

(13)Whenevertheemployerceases to do businessand them isno suc- sumdardsuch asexpomm_monitoring,medical surveilhmce,andtrain-
cessoremployer toreceive and retain the reconis requinui to be main- ing.
rainedby thissecti_ for the proscribedperiod,these recordsshall be
uansmitx_ to NIOSH. IZ Health HazardData

(C) At the expinttionof the retentionl_riod for themcorclsrequired A. Ways in which lead enters yourbody. When absottmt into your
tobe maintainedbythis section, theemployershaHnotify NIOSHat least bodyin certaindoses, leadis a toxic substance.The objectof the lead
3 monthspriorto thedisposalof suchrecordsandshah mmsmitthosen_. sumdardis to preventabsorptionof harmfulquantitiesof lead.The sum-
conis to NIOSH if nxluestedwithinthe period, datdis inumdedto protectyon not onlyfromthe immediatetoxiceffects

(D) TheemployershaHalsocomplywith any additionaln,quimments of lead.butalso h'omtheserionstoxiceffectsthatmaynotbecomeappar-
involving transferof n_uxds set fozthin section 3204(h). ent tmtilyearsof exposurehavepassed.Leadcan be absorbed intoyour

(o) Observationof memux'mg, bodyby inhalation(breathing)and ingem.ion(eating).Lead (exceptfor
(1) Employeeobservation,The employer shaftprovideaffectedera- certainorganic lead compoundsnotcovered bythesumdaz_suchas te-

ployeesortheir designatedrepreseatativesan oppommitytoobserveany traethyllead) isnot absorbedthronghyourskin.When leadis scattered
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in the airas a dust.fume or mistit can be inhaledandabsc_.A throu@ exgx_z_ to leadalso disruptstheblood--formingsystemresultingm de.
yourlungsandupperrespxrawrytracuInhalationof airborneleadis gen- cre&_dhemoglobin(thesubsumcem theblood thateames oxygento the
erally the most importantsourceof occupationalleadabsorpuon.You cells) andultimatelyanemia.Anemia is characterizedby weakness,pal-
can alsoabsorbleadthroughyourdigestivesystemif leadgets intoyour lorandfafigabilityas a resultof dectea.u_ oxygen can),mg capacitym
mouthandisswallowed.If youhandle food.cigarettes,chewingtobacco, theblood.

V ormake-upwhichhaveleadonthemorhandlethemwithhandscontami- (3) Health protection goals of the standard.Preventionof adverse
natedwithlead.thiswillconu'ibut_w ingestion.A significantpomonof healtheffectsformostworkersfromexposu_w leadthroughoutawork-
theleadthatyouinhaleormgestgetsintoyourbloodsu_anxOncemyour ing lifetime requiresthat a worker's blood lead level (BLL. also ex-
blood stream,leadis circulatedthroughoutyonr bodyand stot_xiinvari- pressedasPbB)bemaintainedator below fortymicrogramsperdeciliter
ons organsand bodytissues. Someof this lead is quicklyfilteredout of of wholeblood (40 J_g/dl).Toe blood leadlevels of workers(bothmale
yourbodyandexcreted,butsome remainsinthe bloodand other_sues. andfemaleworkers)who intendto have childrenshouldbe maintained

As exposta_ to leadcontinues,the amountstood m yourbody will in- below 30 _tg/dlto minimize adverse reproductivehealth effects to the
crease if you axeabsorbingmore lead thanyourbodyis excreting. Even panmtsand to thedeveloping ferns. Themeasu_ment of yourbloodlead
thongh youmaynotbe awareofanyimmediatesymptmnsof disease,this level (BLL)is the mcetuseful indicator of the_t of leadbeing ab.
lead stored in your tissues can be slowly causing irreversibledamage, sorbedby yourbody. Blood leadlevels aremost often reportedin traits
f_rstto individualceils, then to yourorgansandwhole bodysystems, of mRLigrams(rag) or micrograms(ug) of lead (1 mg-lOCO!/g) per100B. Effects of overexposureto lead.

(1) Shortterm(acute)overexposure.Leadis apotent,systemicpoison grams(l{30g). lO0_ters (100 ml) or decifiter(dl) of blood. These
thatservesnoknownuseful functiononce abscsbedbyyourbody.Takam threeumtsareessentiallythesame. SometimeBLLsax_expressedin the
in larse enoughdoses, leadcankill you in a maucrof days. A condition formofrag%orpg%.ThisisashorthmulnotationforlOOg.I00ml.or
affecting thebraincalled acuteencephalopathymay arisewhichdevel- dL(ReferencetoBLL_ts m thisstandardareexpres_lin the
ops quickly to seizm'es,coma, anddeathfromcardiorespirawryarrest, formof )Jg/dL)
A shorttermdoseof leadcan lead to acuteencephalopathy.Shortterm BLLmeasm'ementsshowtheamountof leadcL,_datinginyourblood
occupationalexposur_ of thismagmmdearehighlyunusmd,butnotira- suream,butdonot give anyinformationaboutthe amotmtof lead stored
possible.Similarformsof encephalopathymay,however, arisefromex- inyourvarioustissues. BLLmeasm_mentsmerelyshowcun'ent
tended,chronicexposuretolower dosesof lead.There isno sharpdivid- tionof lead.not theeffect thatleadis havingon yonr bodyor theeffects
ing line between rapidlydeveloping acuteeffects of lead, andch_nmic thatpastleadexposuremay haveah_ady caused.Pastresearchintolead-
effects whichtake longerto acqu_. Lead adversely affects numerous relateddiseases,however,has focused heavily on associationsbetween
body systems,andcamu_ formsofhealth imptinnentand_ which BLi.aJmdvariow _s. A,sa remit, yourBLLis animponmtindiea-
ariseafterperiodsof exposu_ as thortasdaysoras longas severalyears, torof the likellhoodthatyou will gradaallyacquirea lead-relatedheadth

(2) Lang--term(_c) oven_xpmme._nic ove_xposm_ tolead impainmm _ disease,
mayre_mhinseveredamagetoyourblood-fo_ning, nervous,minaxyami Onceyourbloodleadlevel climbs about40 gg/dl, yourriskof disease
x_-prcductivesystems. Some commm symptona of chnmie ovemxpo- incmasea.Thee is a widevmabifity ofindividua!n=slxxmeto lead.th_
sum includek_s of appelite,metaUicla_ in themouth,mlxiety,congi- it is difficultto _ty thata particulaxBLL in a given penoa will cause a
patiou,nausea, pallor,excessive t_ss, weakness,insonmia"head- p_ficular effect. Slzulies have associal_ fatal encephalol_thy with
ae'he'nervousin'itsbility'muscleendj°intpainoru_t_ess'trmeu_n°n, BLLsas low as 150118/dLOtherstudieshaveshownotherformsof dis-
numbness,di2zmess,hyperactivityandcolic.Inleadcolicthemmy be
severe abdominalpain.Damageto thecenu-alnervoussystemin genend easeam some wozkerswith BL/.s well below 80 ps/dl. YourBLLis acracialindicatorof therisks to yourhealth,but one ether factoris also
andthe brain(encephalopathy)in pmicular is one of the most severe exut'melyimportanT.This factoris the length of timeyouhavehad ele-
fom_sof leadpoisonins.The most severe,ofumfataLfonn ofencephalo- rated BLI.=.The longeryou have an elevated BLI., thegreaterthe risk
pathymay bepnu:ededbyvomiting,afcelingofdullnessim-ogressingw thatlargequantitiesof leadtre beinggraduallystoredin yourorgensand
drowsinessandstupor,poormemory,redes,mess,immbility,u_mor. _iumes(bodybunk'n).ThegrcmeryourovemIIbodybunlen,thegnuuer
and convulsions. It may arise andd_y with the onsetof seizures,fol- thechancesof subsum_alpermanent damage,The bestway W preventlowed by coma. and death.There is a tendencyformuscularweakness
todevelopattheutmetime.Thisweaknessmayprogx_sstopandysisof- allformsoflead-relatedimpairmentsanddiseases_bothshorttermand
tenobservedas acharactt_'ristic"wris_drop"or"foot drop"_d is aman- long term_ is tomalntsin yourBLLbelow 40 p_g/dl.The pmvisinns of
ffesuttionofadiseasetothenervoussystemcalledperipheralneuropathy, the standardaredesignedwiththisend in mind.
Oxmnic overexpo_mmto leadalso remits in kid_a_ydLwamewith few, if Youremployerhas tn_ne responsibility to assurethatthe provisions
any. symptomsappearing tmtil extensive and most likely pennanmt ofthestanda.niarecompliedwithbothbythecompanyandbyindividual
kidneydamagehu occun_d. Rominziabonm_rytestsreveal thepteumce work_'n.You,as a wozker,however, also have a re_pousibilityto w_m
of this kidneydiseaseouly afterabouttwo-4hizdsof kidneyfunctiouis yonremployer in complyingwith the standard.Yoneanphtyakeymle
lost. Whenovertsymlxomsofur_muydysfim_fionazise, it is often mo inpmu_:tingyourownhealthbyleamingabonttheleadhazat_audtheir
latetocort_ctorpreventw_gconditions, andpmgn,ssiontokidney c_mtn31,learningwhat the standardrequi_s, following the mmdatd
dialysisordeathis possible.Chnmicoverexposm_w leadimpairsthere.- whe_ it governsyour ownactions,and seeing thatyouremployercom.
pmd_ctivesysunnsof bothmenmd women.Overexposureto leadmay plies withprovisionsgoverninghis o_heractions.
n_uh in dectvamxisex drive, impotmce andsterility in men. l_ad €_m (4) Reportingsignsandsymptomsof healthl_x_blems.Youshouldira-
alterthe swacun_of spermcells raisingthe riskof birthdefects. Therc mediatelyn°6fY Yourempl°yerif Y°Udevel°p sisnsor sYruPtramasso-
isevidence of miscarriageandstillbirthin womm whosehusbandswere cialedwith leadpoisening or if youdesiremedicaladviceconcerningthe
expceedtoleadorwho wereexposedto leadthemselves. Leadexposurc effectsofcun'entorpastexposun_to leador yourabifitytohave ahea/thy
aim may rzsukin decreasedfertifity,and_ menslxualcycles in child.You shouldalsonotify youremploy_-rifyou havedifficultybn=th-
women.Thecourseof pregnancymay beadverselyaffectadby expoaure ingdaringa respira_x fit testor while wearinga t,_pimtor. Inear._hof
tolendsincelead crossesthe placenudbarrierandposes risksto develop, thesecases,Yourempi°Yernmstmak_availabletoYouaPPmtniatemedl-
mg fetuses.Childrenbonaof pm_ts eitherone of whomwere exposed cal examinationsor €onsultations.These mustbepmvid_ atno cost to
toexcess lead levels an_morefikelywhave birthdefects, mentalretanla- youandatareasonabletimeandplace.Thestandaxdcoutalnsapmcedm_e
tion. behavioraldisordersordie duringthe f'nmyearof chikihood.Over-
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wherebyyou can obtaina secoud opinionby a physicianof your choice but he or shemustmonitora_presentatlve numberof employeesandjob
if youremployer selectedthe initialphysician. _ types. Enoughsamplingmust bedone to enableeach employee's expo-

surelevel tobereasonablyrepresent fullshiftexposure.Inaddiuon,these

Appendix B to § 1532.1 _ Employee air samplesmustbe takenunderconditionswhich representeach era-
Standard Summary ployee's regulsr, dailyexposure tolead. Samplingperformedin the past

12monthsmaybe usedto determineexposuresabove theacuonlevel if
suchsamplingwasconducteddm'ingworkactivitiesessen_iallysimilar

Thisappendixsu_s keyprovisionsofthestandardforleadin topresentworkconditions.
constructionthatyouasaworkershouldbecomefamiliarwith.

Thestandardlistscertaintaskswhichmay likelyresultinexposures
I. Permissible ExposureLimit (PEL)- subsection(c) to lead m excess of the PELand. in some cases, exposures m excess of
The standardsets a permissibleexposure limit (PEL) of 50 micro- 50timesthePEL.Ifyouareperformmganyofthesetasks, yonremployer

gramsof lead percubicmemrofair(50 $_g/m3),averagedoverang--hour must provide you with appropriaterespiratoryprotection, lTrotective
workday which is referredto as a time-weightedaverage(TWA). This clothingandequitnnent,changeareas.handwashingfacilities,biologieal
isthehighestlevelofleadinairwwhichyoumaybepermissiblyexposed monitoring,andtraininguntil such time that an exposure assessmentis
overan8-hourworkday.However.since thisis anS-hour average,short conducted which demonstrates that your exposure level is below the
exposuresabove thePELarepermittexiso long as foreach 8-hour wo_ PEL.
day your average exposuredoes not exceed this level. This standard, Ifyouareexposedtoleadandairsamplingis performed,youremploy-
however, takesinto accoum thefact thatyourdailyexposureto leadcan er is n_lui,,rAto notify you in writing within5 workingdays of the air
extendbeyondatypical8-hourworkdayastheresuhof overtimeorother monitoringresultswhich representyour exposure. Ifthe results indicate
aherationsmyourworkschedule.To dealwiththissituation,thestandard thatyonrexposmeexceedsthePEL(withoutregaxdtoyouruse of arespi-
coatsms a formulawhichreducesyourpermissibleexposurewhen you rator),thenyouremployermustabonotifyyouofthismwriting, andpro-
are exposed more than8 hours.For example,if you are exposedto lead vide you witha descriptionof thecom:ctive action that has been taken
for 10hoursa day,themaximumpermiu_ average exposurewould be or wi]/be takento reduceyourexposure.
40_Lg/m3. YourexposuremustberecheckedbYmonhormg,atleasteverysix
H.ExposureAssessment-Subsection(d) monthsifyourexposureisatorovertheactwnlevelbutbelowthePEL.
Ifleadispresentm yourworkplaceinanyquantity,youremployeris Youremployermay discontinuemonilmingforyouif2 consecutive

nXlUiredto makeaninitialdetenninstionof whetheranyemployee'sex- _, takenat least7 daysapart,areatorbelow theactionlevel.
posure to lead exceeds the action level (30Stg/m3 averagedover an Airmoniwringnmstberepeatedevery3 monthsifyou are exposedover
8--hourday).Employeeexposm_is thatexpcsurewhichw_t[d ocenr if thePEL. Yonr employermustcontmuemomtoringfor you at this fre-
the employeewere notusing a respirator.This initialdeterminationre- quencyuntll2 consecutivememmrements,takenat least7 days apart'are
quiresyouremployertomonitorworkers'exposu_s unlessheorshehas below the PELbutabovethe actionlevel, at which timeyouremployer
objectivedatawhichcaudemonstrateconclilsivelythatnoemployeewill must repeatmonitoringof yourexpcsm_every six monthsandmay dis-
be exposed to lead in excess of the actionlevel. Whereobjectivedalais contmnemonitmingonlyafteryonrexposuredropstoorbelow theaction
usedin lien of acmtl monitoringthe employer1mastestablishandmain- level. However.wheneverthereis a changeof equipment,process,cm-
rainanaccuraterecord,dccumemingitsn_levancyIn assessingexpcsm_ troLor persounelor anew typeof job is addedat yourworkplacewhich
levels for cun_t job cc._ditious.If suchobjective datais available,the mayresuhinneworadditionalexposuretolead,youremployermustper-
employerneed_ no fu_erm employeeexposu_ auto.merit un- formadditionalmenilming.
tfl such time thatconditionshave chengedandthe determinau'onis no HI. Methodsof Compliance- Subsection(e)
longervalid. Youremployeris _ to assure that no employeeisexposed to

Objectivedatamay becompiledfn_mvarioussources,e.g.. insurance leadinexcess ofthePELasan 8-hourTWA.Thesumdardforleadin con-
companiesand tradeassociati_s andinformationfromsuppliersor ex- su'uctionrequiresemployer_to instituteengmeenng andw<nkpractice
posuredatacollectedfromsimilaroperations.Objectivedatamay also controlsincludingadministrativecontrolsto theextentfeasible toreduce
comprisepreviously-collectedsamplingdataincludingareamomwring, employeeexpceureto lead.Wheresuch controlsarefeasiblebutnot ade-
If itcannotbe determinedthroughusingobjectivedatathatworkerexpo- quateto reduceexposuresbelowthe PELthey muirbeusednonetheless
sureis less thantheactionkvel. youremployermustconductmonitoring ton;duoeexposurestothe lowest level thatcanbe accomplishedbythe-,e
ormust relyoa relevantp_vions penuma]utmpitng,if available.Where meansand thensupplementedwith appropriaterespiratoryprotection.
monitoringis requL-_ for the initialdetermination,it maybe limited to Youremployeris requL,_ to develop andimplemema writtencom-
a representativenumberof employees whoarereasonablyexpected to pliauceprogramprior tothe commencementof anyjob whereemployee
have the highestexposurelevels. H yonremployerhas conductedappro- exposuresmayreachthe PELasen 8-hourTWA. The standaniidentifies
priateairsamplingforlead inthe past12mmths,he or shemay use these thevariouseleme-ts thatnmstbe includedIn the plan.Forexample,era-
results, providedthey areapplicableto thesameemployeetasksand ex- ployem arerequiredto includea de_"riptionof operationsin which lead
posure conditionssndmeet the requirementsfor aceuracyu specifiedin is emitted,detailingotherrelevantinformationabout theopenuionanch
thestanda_ As withobjectivedata.if tw.hresultsarerelieduponforthe as the type of equipmentused. the type of materialinvolved, employee
initialdetermination,youremployermuste_ablishandmaintainarecord jobresponsibilities,operatingproceduresand,=-t-t-n_-ee practices.In
asto the relevancyof suchdatatocummtjob c_nditions, addition,youremployer'scomphanceplanmustspecify the meansthat

If there havebeenany employeecomplaintsof sympem_ which may will be usedto achievecomplianceand. where engineeringconuroisare
be am'ibutableto exposureto leadorif thereis any other informationor requin_i,includeanyengineeringplansorstudies thathavebeonused to
observationswhichwouldindicateemployeeexposureto lead.thismust select the conlrolmethods.Ifadmin_trativecontrols involvingjob rota-
alsobe consideredas partof theinitial detenninmon, tionaxeusedtoreduceemployee exposureto lead.the jobroumonscbed-

If this initial determinationshows thata n_asonablepossibilityexists ule mustbe includedin the complianceplan.Theplan must also detail
that any employee may be exposed, without regani to respirators,over the type of protective clothing and equipment, including respiralms,
the acuonlevel, youremployernn_t setupan airmonitoringprogramto honsekeepingand hygienepracticesthatwillbe used toprotectyou from
determinethe expo_re level repremmtativeof each employeeexposed the adverseeffects of exposureto lead.
to lead at yourwod_lace. Incanying out tiffsairmonitoringprogram.
yotwemployerisno€reqinredtomonitortheexposureofeveryemployee,
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The writtencomplianceprogrammust be madeavailable,upon re- difficulty in breathingdin-raga fit test or while using a respinuor, your
quest, to fffected employees and theirdesignatedrepresentatives,the employermust make a medicalexaminationavailableto you to deter-
Chief andNIOSH. minewhetheryou cansafelyweara respirator.Theresultof this exami-

Finally.the planmustbereviewedandupdatedat leastevery6 months nationmaybe to give youa positive pressurerespirator(which reduces
to assureit reflects the cuzrentstatus inexposurecontrol, breathingresistance)ortoprovidealternativemeansofprotechou.

IV.RespirazoryProtection- Subsection (f) V. ProtectiveWorkClothingandEquipment-Subsecuon (g)
Youremployeris re_p_Lrr_dto provideandassureyonruseof x_spirators Ifyou areexposed to leadabovethePELasan 8-hour TWA. withont

when your exposure to lead is not controlledbelow the PEL by other regardtoyouruseofarespirator,orffyouareexposedtoleadcompounds
means.Theemployermustpay the cost of the respirator.Wheneveryou suchas leadarsenateorleadazidewhichcancauseskinandeye imtation,
request one, youremployer is also requir_ to provideyou arespirator your employer must provide you with protectivework clothing and
even if yourairexposure level is not abovethe PEL.You might desire equipmentappropriatefor the hazard-If workclothingis provided,it
a respiratorwhen, for example, you havereceivedmedicaladvicethat mustbeprovidedin a cleanand dryconditionatleastweekly, anddaffy
yourleadabsorptionshould be _. Or.you may intend to have if yourairborneexposure toleadis greaterthan200 _g/m 3.Appmpzia_
child_n m the near furore,and wantto t_luce the level of lead in your protectiveworkclothingand equipmentcan includecoveraflsor similar
bodytominimize adversereproductiveeffects. Whilerespiratorsaxethe fu]l--bodyworkclothing,gloves,hats,shoesordisposableshoecoverlets,
leastsatisfactorymeans of conm311ingyourexposure,they are capable and faceshieldsorventedgoggles. Youremployeris requiredtoprovide
of providing significant protection if properlychosen, fitte_i,wcc_, aIisuchequipmentatnocosttoyon.lnaddition, youremployerisrespon-
cleaned, maintained,and replaced when they stop providingadequate sible forprovidingrepairsand replacementasnecessary,andalso is re-
protection, sponsible for thecleaning,launderingor disposalof protectiveclothing

Youremployeris trxluinxito select respiratozsfromthe typesListedin andequipment.
Table IoftheRespiratoryProtectionsectionof thesunutard.Any respira- The standa.nirequin_ thatyour employerastute thatyou fonow good
torchosenmustbe approvedby the MineSafetyandHealthAdminis_- workptacl_ceswhen youare workingin areaswhere yourexposureto
tionOdSHA)ortheNationalInstitutefor OcoupationalSafetyandHealth leadmayexceed the PEL.Withrespect toprotectiveclothingandequip-
(NIOSH).This respiratorselection tablewill enableyouremployerto m_nt,whereappmptia_, the following proceduresshouldbe observed
chooseatypeofrespirawrwhich win giveyou aproperamountof protec- priorto beginning work:
tion basedon yonr _e lead exlx_'tm.'.Youremployermay selecta 1. Chmge into wock€lothingandshce ouvers in thecleansection of
type of respiratorthat providesgreaterprotectionthanthatnu]uin_ by thedesignatedchangingaxr.as;
thesumdard;thatis, ouerecommendedforahighercc,_cenmuionof lead 2. Useworkgannmts of appropriateprotectivegear,includingt_q_i-
thanis present in yourworkplace.Forexample,a poweredairpunfying nttontbdore mtering thewctk an_ and
n.'spbator(PAPR)is muchmore pmu_tive than a typicalnegetive!m_- 3. Stat_any€lothingnot worntraderprou_'tiveclothing in thedesig-
suren_, andmay also be nuxe cJ_,nfortableto wear.A PAPRhas nmedchangingarea.
a t'dter,cartridgeorcanisterto clean the air,and• powersomce which Wolkersshouldfollow theseproceduresupon leavingthe wozk
contmuouslyblows fdtet_alrintoyonrbrealhingmne. Yonremployer I. HEPA vacuum heavily contaminatedprutectivework clothing
mightmakea PAPRavtilableto youto easethebtudmofhaving towear whileit is slifibeing warn.Atno timemayleadbe re_novedftx3mpzutec-
arespiratorfor long periedsof time.Thestandardprovidesthatyou can tive clothingby anymeanswhichreanltin uncontrolleddispenadof lead
obtaina PAPRupon request, into theair,

Youremployermustabo sttrta RmpiratoryProtectionProgam. This 2. Removeshoe coversand leave themin thework area;
programmust includewrilam pmcedm_ for the properselection,use, 3. Removeprotecuveclothingand gearin thedirtyareaof thedesig-
cleaning,storage,andmtim,,mmee of respisatms.Youremployermust hatedchangingaxe&Remove protectivecoverallsby carefullyroiling
assurethat yourrespiratorfacepiecefitsproperly.Properfitof arespira- down the garmantto reduceexposure to dust.
torfacepieceis critical.Obtainingalnvperfit oneachemployeemaYre- 4. Removerespiram_ las_ and
quireyouremployertomakeavalinble twoorthreedi/fexentmasktypes. 5. Washhandsand face.
Iu orderto assure that your respirator fits properlyandthat facepiece Wod0ersshonld foLlowthese proceduresupou finishingwork for the
leakageis minimized,youremployerm_t give you eithera qualitative day(in additionto proceduresdescribedabove):
fittest oraquanutativefit te,,tt(if yon use a negativeptessurerespirator) 1.Whereapplicable,placeditposal coverallsandshoecoverswith the
in acoun_ancewith AppendixD. Any n_spiratorwhichhas a filter,car- abatementwaste.
tridgeor canisterwhich cleans the workroom airbeforeyoubreatheit 2. Contaminatedclothingwhich is to be cleaned, launderedor dis-
andwhich requiresthe fo_r,eof yonr tnhnlationto drawairthroughthe posed of mustbe pitted in closed containersin the changeroom.
filteringelement is s negative pmm_ respirator. A positive pmuu_ 3. Clem protectivegear,includingreg_rawrs, accordingto standard
respiratorsuppliesairto YOUdirecdy.AquantitativefittestusesaSOl:his- procedm_s:
ticatedmachinetomeamre theamonnt,ffany,of testmaterialthatleaks 4. Wuh handsandface again./f showersare aval/able,takea thower
into the facepieceof your respirator, md washhair.Ifshowerfacilities arenotavailableat theworksite,show-

You mustalto receivefromyouremployerproperu'ainingin the use er immediatelyat homeandwashhair.
of respizators.Youremployerb requiredto tear.hyonhowto wearares- VI. Housekeeping- Subsection th)
pirator,to knowwhy it it needed, md to understandits limitations. Youremployermustestablisha housekeepingprogramsufficimt to

Youremployermusttest the effectiveneasof your negative premre maintainall surfacesasfreeaspracticableof accumulafiousof leaddust.
respiratorinitiallyandat leastevery |_xmanthsthereafterwitha"quafita- Vacuumingit the prefem,'dmethedof mee6ngthit requisemant,andthe
tire fit tesL" In thit test, the fit of the facepiece is checkedby seeing ff use of compressedair tocleamfloorsandotherretracesis geneml/ypro-
yoncan smell a substanceplacedoutskle therespizator.Ifyou can. there hibitedunlessx_noval with compressedair is donem conjunctionwith
is appn_-iableleakagewhere the faceplecemeets yourface. vmti]ati_ systemsdesignedto conutindispersalof the lead_ Dryor

Thestandardprovidesthatif yonrrespbatoruses fdterelements, you wetsweeping,_hoveling,orbrushingmaynotbeusedexceptwherevac-
be givenan opporumityto change thef'dterelementswheneveran mm_g or other equally effective methodshave berntried and do not

increasein breathingresistanceit detected.Youaim mustbe permitted work.Vacuumsnmst beusedeq_pped withaspecialfibercalled •high--
to penedicafly leave yourwork area to wash yourface andrespirator
facepiecewhenevernecessary topreventskinimtatiou.If yon everhave
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efficiency paniculateair(HEPA) f'dterand emptied in a mannerwhich is a veryuseful blood test whichmeasm_san adverse metabolic effect
_es the reentryof leadinto theworkplace. . of leadon your bodyandis thereforeanindicatorof leadtoxicity.

VII. HygaeneFaciLitiesandPractices- Subsection (i) If your BLLexceeds 40 _g/dl the monitoringfrequencymust be m-
The standardrequiresthathand washingfacilities be providedwhere creasedfromevery6 monthsto at least every 2 months andnot l_duced

oceupationalexposureto leadoccurs.Inaddition,change aze,ts. showers umil two consecutive BLLsindicatea blood lead level below 40 _tg/dl.
(wherefeasible ).andlunchroomsoreatingareasareto bemadeavailable Each time yourBLL is determinedto beover 40 gg/dl, youremployer
to workersexposed to lead above the PEL.Your employermust assure must notify you of this in writingwithin five wod_g daysof his orher
that except m thesefacilities, food and beverage is not present orcon- _ceipt of the testresults. Theemployermust also informyon that the
sumecl,tobacco productsarenot present orused. and cosmetics a_ not standardn_quin_stemlXa-aymedicalremoval with economic protection
applied, where airborneexposures are above the PEL. Change rooms
providedby youremployermust be equippedwith separatestoragefaci- whenyonrBLLexceeds 50 _tg/dl.(See Discussion of MedicalRemoval
titles for your protectiveclothing and equipment and street clothes to Protection-Subsection(k).) Anytime yourBLLexceeds 50 gg,/dlyour
avoid cross-contamination. After showering, no texpairedprotective employermustmakeavaiIabletoyonwithintwoweeksofreceiptofthese
clothingor equipmem wornduring the shiftmaybe wornhome. It is lm- test resuhsa secondfollow-up BLLtest toconfirmyourBLL.If the two
pt)rtamthat contaminatedclothing or equipmentbe removed in change tests bothexceed 50 gg/dl, andyou aretemporarilyremoved, then your
are,asandnotbe wornhomeoryon will extendyourexposureandexpose employermustmake successive BLLtestsavailable toyou on amonthly
yonrfamilysince leadfromyourclothing can accumulateinyourhonse, basis duringthe periodof yonrwmoval.
car. etc. Medicalexaminations beyond the initial one must bemade available

Lunchroomsor eatingare,as may notbe entexeAwithprotectivecloth- on an azmualbasis if yonr bloodlead level exceeds 40 |,tg/dlat anytime
ing or equipmemunlesssurface dusthas beenremovedby vaonuming, diningthepn_:a',dingyearand you are beingexposedabove the aizbome

downdraftbooth, orother cleaning method. Finally, wozkersexposed actioulevelof30gg/m3for30ormoredaysperyear.Theinitialextmi.
- above the PEL mustwash both their hands and faces priorto eating, nationwill provideinformationto estabti_ a baseline to which subse-

drinking,smokingorapplyingcosmetics, quantdatacan be compared.
All of the facilities andhygiene prances justdiscussedareessential Aninitiaimedicalexammafionw consistof bloodsamplingandanaly-

tominimizeadditionalsourees of lead absorptionfrominhalationor m- sis for leadand _ prowporphyrinnmst also be madeavailable (prior
gestionof leadthatmayaccunmla_ on you, yourclothes,or yourposses- to assignment)for eachemployee being assignedfor thefirsttime to an
sions. Strict compliancewith these provisionscan virtu_y eliminate areawheretheah'bomeconcenlrafionofleadequalsorexceedstheaction
severalsom'cesof leadexposu_ whichsignificantlycona-ibutetoexecs- level atanytime.Inaddition,a_ exallxi_tion orcol_lltati_ nalst
sive lead absotl_On, be made availableas to_ as poss_le if younotify youremployer that

VIILMedical Surveillance- Subsection(j) youaxeexperiancingsigns or symptomscommoulyassociatedwith lead
Themedical surveillanceprogramis partof the standani's coasp_- poisouingorthatyouhavedifficultybzeathingwhilewearingarespirator

hmsive approach to the preveatiou of lead.._lat_ disease. Its _ ordmingazesifimorfittest. Yonmustalso be pmvidedamedicalexami.
is to supplementthemainthrustof thesumdazdwhich isaimedat mini- nationorcc,,sultation if younotifyyouremployerthatyoudeske medical
mia_g airborneconcenuaticm of lead and sourcesof ingestion.Only adviceconcen_ingtheeffectsofcummtorpastexposuretoleadouyour
medicalsurveillancecandetermineif theotherprovisionsof thestandald abilityto _ate a healthychild.
have affectively protectedyou as an individmd. Compliancewith the FmaIly,appn3priatefoIlow-upmedicalexaminafiousorcon.valtafions
standard'sprovisionwill protectmost workersfromtheadverseeffects mayahobepmvidedforemployeeswhohavebeentemporarilyremoved
of leadexposu_, butmaynot be satisfactoryto protectindividunlwork- fromexposm¢ under the medical t_noval pmt_tkm provisions of the
e_ ( l )whohavehighbodyb_ of lead ac.quir_ overput yeat_,(2) sumderd-(See PartIX, below.)
whohave additiomi uncontrolledmuwes of non-occupatioual lead ex- Theramda_specifiestheminimumcontentofprL_-assignmentand
pomre, (3)whoexhibitunusualvariatinasin lead absorptionrates,or(4) annualmedical exmninaticns.The coutem of other types of medical ex-
whohave specific non-workrelated medical conditionswhich couldbe aminadonsandconsultations is leftup to the sound discrttion of the ex-
aggravatedby lead exposure (e.g.. renaldisease, anemia). In addition, aminingphysician,l_e-essignment and annualmedical examinations
coum31systemsmayfail,orhygie_aeandn_spiratorpmgnunsmaybein- nmst include(1) a detailedwork historyand medicalhistory;(2) a thor-
adequate.Periodicmedicalgtrveillm_e of individmd workerswill help ough physic.a1e_amin_iou, includingan evaluationof yourpulmonary
detectthose fallu_s. Medicalsurveillancewillalso be importanttopro- stares if youwillbe t_quiredtousean_irator; (3) abloodpressuremea-
tect yourneproductiveabifity-resasdless of whetheryon are a man or _t: and (4) a series of laboratorytests designed to check your
woman, bloodchemistryandyourkidneyhmction. In addition,atany timeupon

All medicalsurveillancerequiredby the gandazdmnst be performed yourna]uest,a laboratoryevaluationof male fenitity will bemade (mi-
by or underthe supervisionof a llcemed physi_,Jm.The employermust orcr#.ogicexaminationof a spermuunple), or a pregnancytest will be
provideze_iredmedicalsurveiUan_withoutcosttoemployeesandat given.
a x_asouabletime andplace. The smui&d's medical surveillancepro- Thestandarddcesnotrequirethatyonparticipatelnanyofthe medical
gramhastwopam--peziodicbiologicalmonitoringandmedicalexami- laxr.edmes,tests,ete. whichyonremployerisrequi_dtomakeavailable
natious. Youremployer's obligafioato offeryou medical _rveillanr,e is to you.Medk:alma'veillancec4m.however, playa veryimpoRantrole in
tri-gseredbYtheresults°f the airmmitming It°Brain"FuUmedical sur" protectingyourhealth. Yon a_ su_nglyen_ therefore,to pattic-
veillancemustbemadeavailableto all employees who areormaybeex- ipate inameaningfulfashion.The tlandardcontainsamultiplephysioian
posed to lead in excess of the actioulevel for morethan30 days a year p_dewmechamsmwhich will give youa chance tohave a physician of
andwhosebloodleadlevelexceeds 40gs/dl.lnitialmedicalsurveilla_e yourchoice _y panicipa_ in the medic.atsurveilla_e program.If
consistingof bloodsamplingand analysis forIcedand zinc In'otopor_y- you a_ dissatisfiedwith anexaminationby a physicianchosenby your
rinnmstbeprovidedto allemployees exptatedatuny time(1 day)above employer,yon can select a sec.ondphysicianto condnctan inch_mdent
the actionlevel, analysis. The two doctors wouldattemlx to resolve any differm_ of

Bi°l°gical mouitot'ingunderthe_amdatdnm_tbelaxnddedat leastev° opinion,muiselectathixdphysicianto t_solve anyfirmdispute.General-
cry 2 months for thefirm6 months andevery 6 mc_ths thereafteruntil ly youremployerwill cho_ thephysicianwho condncts medical sur-
your blondleadlevel isbelow40118/dLA zinc pm_yrin (ZPP)test
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vei_ance underthe lead standard- unless you andyouremployercan fom3ed.Routinechelationto preventinc_ased or reducecur_nt blood
ague on the choice of a physicianor physicians.Some companiesand |ead levels is unacceptablewhateverthe setting.
unionshave agreedin advance,for examp|e, to use certainindependent Thestandardaiiowstheuseof"therapeutic"or"diagnosuc"chelauon
medica/laboratoriesorpanelsof ph_icians. Anyof these an-angemen_s ff_mmistere, dunderthesupervisionof a licensedphysicianina clln_al
areacceptableso longasre_pire_me,d/ca/survei!_ce ismadeavailable settingwith thoroughandapproprialemedicalmomtoring.Therapeutic
to workers, chelation responds to seve_ lead poisoning where there are mad_

Thestandazdrex]uiresyouremployertoprovidecertaininformationw symptoms. Diagnosticchelatiouinvolved giving a patientadoseof the
a physicianto aidinhis orherexaminationof you. This informationin- drugthen collecting ai]urineexcreted for s°me penod of timeas an aki
cludes(1) the standardanditsappendices,(2)a descriplionof yourduties to the diagnmis of leadpoisoning.
as they relate to occupationalleadexposure. (3) yourexposurelevel or In cases where the examiningphysiciandeterminesthatchelationis
anticipatedexposure level, (4) a descriptionof anyperuma]protective appmpria_,you mustbenotified in writingof thisfact befonesuch_eat-
equipmentyouwear.(5) priorblood leadlevel zesults,and(6) lmor writ- nwnt.ThiswilIinformyou of a potentia_yharmfulue.atment,anda/low
tenmedicalopim'oascoucemingyou thst theemployerhas.Aftera medi- you W obtaina secondopi_um.
ca/examinationor consultationthe physicianmustprepareawrittenre- IX. MedicalRemovalProtection- Subsection(k)
portwhich muatcontain (I) the physician'sopinionas to whetheryou Excessive lead absot]_ionsubjects you w increasedrisk of disease.
haveanymedicaiconditionwhichplacesyouatin_easedriskof_ Medicalt_,movaiprotectioa(MRP) is a meansof proteclmgyou when,
impairmentto heaith fromexposureto lead,(2) any recommendedspe- forwhateverreasons,othermethods,suchasengineering€omrols.work
ciai protectivemeasures to be providedto yon. (3) anyblood lead level practices,andrespinuors,have failed w providetheprotectiouyouneed.
determinations,and (4) anyrecommendedlimitationon youruse of res- MRPinvolves the tempmaryremovalof awcgkerfn_mhisorherregular
pirators.This lastelementmust include a determm_on of whetheryou job to a placeof signif'r,autly lower exposu_ withoutany lossof earn-
can weara poweredtit purifyingrespirator(PAPR)if you arefctmdun- inss, r,eaioritY,or other employmentrights orbenefits. The lmrpcseof

• able to weara negativepressurerespirator, thisprogramis to cease furtherlead absorpuouandallow yourbody to
Themedicai surveillanceprogramof the inunim leadsumdardmayat namndlyexcrete leadwhichhas Inevionsly beenabsorbed.Temporary

somepointin timeserve tonotify cer,ainworken thattheyhaveacqui_d medicah_moval€_mresuh fromanelevatedblood leadlevel, or amedi-
a diseasecr otheradversemedicalconditionas a remitof occupatiouai ca/opinion. Forup to 18 mouths,orfor as loug as the jobthe employee
leadexposu_. If this is true, these workers mighthave legai rishts to wasremoved fxxnnlasts,Woteclionis Providedasarestthofeitherfonn
compensationfrom poblic aSeqn,_ies,their employers,fnms thatsupply of removal Thevastmajorityof xt_'movedworkers,however,willn_m
h_ products to their employet_,or otherpersons. Sc_nestales totheirfo_merjobslongbeforethis eishteemmonthperiodexpims.
havelaws, includingworkercompensationlaws,thatdisallow a wodo-'r Yon mayalsoberemovedfromexpcsme eveaif yourbloodleadlevel

wholearnsof a job--relatedhealthimpairmentto sue, unJessthewc®ker isbelow 50 l_g/diif a fmaimedi_ detennmU'ouindica_ thatyontern-
rues withina shm'tpoziodof timeaffte_learningofthe imlmimltmt.03fis pon_y needmdncedleadexposureformedicalreason. Ifthephyskian
peEiodof timemay be a matterof manthsor years.)An almmeycan be who is implemmting yore-employers medicai programmakesa final
coasultedaboutthese possibilities.Itshonldbe _ thatOSHA is in wrim= opinion re¢ommmdin8yonr removalorotherspeciai _
nowaytryin-stoeitherenconraseordiscotmq_eclaimsorlawsuits.How- measures,youremptoyermustimpleme_tthephysician's_-
ever,sinceresultsofthestandaxd'smedicalsurveillancepeogntmcm fion.lfyonam removedinrb_tsmanner,youmayonlybemmmed when
significantly affect the legai nnnediesof a wc_'r who has acquireda _ doctor indicatesthatit is safe for you to do so.
j_-retated disease or in_minnmt, it is pn_er for OSHA to make you Thestanda.nidoesuet give spe_c in_m_ous deafingwithwhatan
awm of this. employermustdo witharemovedworker.Yourjob sssiSInne_tup_ l_-

Themedicai surveilhnce sectionof thestandmda/so containsprovi- movai isa matterfor you, youremployer andyourtmion(if any)towork
sionsde4dingwithchelation._elation is the useofc,ertaindrugs(admin- outconsistentwithexistingprocedm_ forjobassignments.Eachremov-
isteredin pillformor injectedintothebody)ton_lucethe mnountof lead a/m_._tbeaccompamedin a mannerconsiswat with existingcollective
absorbedin body tissues. Expexienceaccunmiaxedby the medicaland tin-gamingrelationships.Youremployeris give=broaddisc_uoa toim-
scie_lific comnamitieshas lately c_ the effectiveness of this plementtemporaryremovalsso long asno alxemptis mndeto override
type of therapy for the un_atmoutof verysevere leadpoisoning. On the existingasreemouts.Similarly,axwmovedwod_erispmvidednofightto
(_herhand,ithasa/so beenestablishedthatthen'_caubea long list of ex- vetoanemployer'schoicewhichsalisftesthestaudazd-
tx_melyhannfal side effects _ withtheuse of chelatingagents. In most cases, employer_will likely transferremoved employeesto
Themedicaicommunityhasbalmu:edtheadvmtasesanddisadvmut8es otherjobs with sufficientlylow leadexposing. Alternately,a wodr_'s
resultingfromtheuse of chelatinga_mts in variouscixcunatancesand hoursmay be n_uced sothatthe timeweishted averageexpoann_is xe-
hasestablishedwhenthe use of theseasmts is acceptable.Thestandard duced,orhe or she maybe tempormilylaidoff if no otheraiumxmiveis
inr,huies thesesccepu_i limilafionsdoeto ahi_toryof abuseof chelaliou fessible.
therapybyanme le_dcompanies.1he moa widelyuu'dchelatingagents In-!1of thesesilxtation,MRPbe_aefitsmastbeprovideddm'ingthepo-
an__inm diuxtinm EDTA,(Ca Na2 EDTA),Ctlc_,m DisodmmVer- riodof nemovai- Le.,you_ to receive theuune eaminSs,teaier-
semtte(Venemue), andd-.penici]Immine(p'_ieiHsmineor Cupramine). ity, andother rishts andbenefitsyon wonldhavehadif you hadnetbeen

The standardprctfibits"prophylacticchelatiou"of anyemployee by. nnnove&Eaminss includesmore than justyourbasewage; it includes
any perum theemployer retains, su_ or controls."Prophylactic overtime, shift diHereutiais,incentives, and other cou_ou you
cheimion"is the routineuse of chelatlngor simil"dy actingdragsto Ixe- woukihaveearnedif youhadnotbeenn.moved.Duringthe periodo(re-
veatelevatedbloodlevelsin workm whoareocc'apationallyexposedto movai you must also be providedwith appmlxiatefollow-up medical
lead,or theuse of these d_ugsto muti,_elylowerbloodleadlevels to pre- surveillance.H you were removedbecauseyo,wbloodleadlevelwastoo
desi_p_tledconce_tnuiousbelievedmbe"safe".Itthouldbeemphasized hish,yon mustbe providedwithamonthly bloedtesLIf a medicaiopin-
thatwhereanemployertakesawod_rwho htsno symlxomsof leadpof ioncausedyourremoval,youmnstbeprovidedmedicaiternorexamina-
soningtndhas chelatim csmed out by aphysician(either inside or out- tlonsthat the doctorbelieves to be appmpm_. If youdo not_
sideof ahmpitai) solely tonxtace thewedr,'r'sbloodleadlevel that will in this follow upmedicaimrveillance,you maylose yotwetigi'_lityfor
gmerallybecon_pmphyhtcticcheialion.Theuseofahmpiudand MRPbenefits.

a physiciandoes not mean that prophylacticchelationis not being per-
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Whenyon aremedicallyeligible toreturntoyourformerjob, yourera- whetherornot thereasonfor the t_movaiwas anelevatedblood leadlev.
ployermust returnyouto your"formerjob stares."ThismeansMatyou eI. Youremployer is _ tokeep each medicalremoval recordo_ly
a_ entitledto the position,wages, benefits, etc.. youwould have had if for as long as the durationof anemployee's employment.
youhadnot been removed.If you wouldstJ.Llbe in your oldjob if no re- The standanireqmresthatif you requestto see or copyenvironmental
movalhadoccurt_ithatiswhereyougoback.I.fnot,youarereturnedmonitoring,bloodleadlevelmomtoring,ormedicalremovalrecords.
consistentwithwhateverjob assignmentdiscretionyouremployer would theymust bemadeavailableto you orto ar_yresentativethatyou antho-
havehad if no r_movalhadoccur_i. MRPonly seeks to maintainyour rize, Yourunion also has access to these records.Medicalrecordsother
tights,not expand themor diminishthem. thanBLL'smustalso beprovideduponrequestto you,to yourphysician

If you are removedunderMRPand you arealso eligible forworker orto anyotherpersonwhomyoumayspecificalJydesignate.Yonrumon
compensation or othercompensation for lost wages, youremployer's doesnothave access to yourpersonalmedicalrecontsunless you antho-
MRPbenefitsobligation is reducedby theamountthat you acmaUyre- rize their access.
ceive fromthese othersources.This is also tree if youobtainotherera- XIK Observationof Momtoring- Subsection (o)
ploymemdaringthe timeyou arelaidoff with MRPbenefits. When airmonitoringfor lead is ped_ at yourworkplaceas re-

Thestandardalsocovers situationswhere an employervoluntarilyre- quiredby thisstandard,youremployermustallow you or someoneyon
movesa workerfromexposure to lead due to the effects of leadon the designateto act as an observerof themonitoring.Observersareentitled
employee'smedicalcondition, eventhoughthe standarddoesnot requ_e to anexplanationof the_ent procedure,andtorecordtheresults
removal. In these situations MRP benefits must still be providedas obtained.Since resultswill not notmaily be availableat the timeof the
thoughthestanda_requiredremoval.Finally,itisimportanttonotethat monhmmg,observersaxeentitledtorecordorreceivetheresultsofthe
m allcaseswherere_novalisrequired,respiraurscannotbeusedasasub- monitoringwhenremmedbythelaboratory.Youremployerisrequired
stitute.Respiratorsmaybeusedbeforeremovalbecomesnecessary,but toprovidetheobserverwithanypersonalprotectivedevicesrequiredto
not as analtemativetoa transferto a lowexposurejob, or to lay.-offwith bewombyemployeeswofl_ingintheareathatisbeingmonitored. The
MRPbenefits, employermust requi_ theobserver to wear all such equipmentand to

X. EmployeeInformationandTraining- Subsection(/) comply withall otherapplicablesafetyandhealth procedures.
Yonremployer isreqmredto providean informationand trainingpro- XIV. EffectiveDate- Subseesion(p)

gramforallemployees exposedto leadabovetheactionlevel orwhomay The standatd'seffective datewasNovember4, 1993.Employerobll-
sufferskinor eye imtationfrom leadcomponnds such as leadazsenate gationsunderthestandanibegin asof that datewith full implementation
orleadazide.Thepmgrammusttrainthese employeesreganlmgthespe- of engineeringcontrolsas soon as possible butno later thanwithin 4
cific hazardsassociated with their work environment, protectivemaa- months,andallotherpn3visionscompletedassoonaspossible,butnolat-
sm'eswhic.hcanbetakes_,includingtheoontentsofanycomplianceplan er thanwithin2 mmth$fromtheeffective date.
ineffect, thedangerof leadto their bodies (includingtheirreproductive XV. ForAdditionalInfonnatim
systems), and their rightsunder the sumdm_ All employees must be A. A copyof the_mutaniforleadin consuuction canbe obtainedfree
Irainedpriorto initialassignmentto anntswherethere isa poesibifityof of chargeby callingor wrilingyonrlor,al Cal/OSHAOffice.
exposureover the actionlevel. B. Additionalinformationaboutthe standani, its enforcement,and

Thisu'amingprogramnmatalso be providedat leastannuallythereaf- yonremployer'scompliancecanbeobtainedfromtheneaz_t Cal/OSHA

terunless furtherexposureaix_e theactionlevel will not occur. Office listed in your telephonedin_tm-y.
XI. Signs- Subsection(m)

The standa_ n_luin_sthat the following warningsign be posted in Appendix C to § 1532.1 _ Medicalwozkareas wherethe exposu_ to lead exceeds the PEJ..:
Surveillance Guidelines

WARNING
LEADWORKAREA Introduction

POISON The primarypurposeof the (kcupational Safety and HealthAct of
NO SMOKINGOREATING [970is toassure,so faras possible,safeandhealth_l workingconditions

foreveryworkingmanand woman.Theocoupationalhealthstandardfor
Thesesignsaretobe postedandmal,stamedinamannerwhichassurcs leadin conswaction is designedto protectworkers exposed to inorgank

thatthe legend is readilyvisible, leadincludingmesalficlead,all inorganicleadcompoundsand organic
XII.Rec_ping - Subsection(n) lead u_ps.
Youremployeris_ to keep*li reconis of exposuremonitming Underthis standantoccupationalexposm_ to inorganic leadis to be

for_e lead.Thesereconismustincludethenameandjob€iassifica- limited to 50 l_/m 3(microgramspercubic meter) basedon an 8 hour
tionof employees_ datalisof thesamplinglindanalylicalt_ch- time-weighted average(TWA).Thispenmss_le exposurelimit (PEL)
nklues'theresults °f thisuunPling'andthetypeof respiraurYProtection mustbeachieved througha combinationof engineering,work practice
beingwombythepersonuunpled.Suchrecordsaretobereutinedforat andadministrativecontrois tothe extent feasible.Where these comrols
least30years.Yonremployeris also t_ed to keepaftreconlsof bio-
logicalmmitoring andmedicalexaminationremits. Thesereconls must arein placebutarefoundnot to reduceemployeeexpm-uresto or below

the PEL,they mustbe uu_ nonetheless,andsupplementedwithrespira-
includethenamesof theemployees, thephysicisn's wrinenppinion, and tots to meet the 50 IJg/m3exposurelimit.a copy of the results of the examination.Medial r_.ords mustbe pre-
served and maintainedfor the duratk_ of emplo3mumtplus 30 years. Thestandardalso providesforalnogramofbiologicalmonhoring for
However,if theemployee'sdurationof employmentis less thanoneyear, employees exposedto leadabovetheactionlevel at anytime,andaddi-
theemployerneednotretaln thatemployee's medicalrecontsbeyondthe tionalmedical surveillanceforall employees exposed to levels of inor-
periodofemploymemiftheyareprovidedtotheemployeeupontennma- ganic leadabove 30 I_/m3(TWA)for more than 30 days peryear and
tionof employment, whose BLLexceeds 40 ttg/dL

Recordkeepingis alsorequix_iif you an_temlxxarflyremovedfrom Thepurposeof this documentis to ontiine the medical surve_limsce
yourjob under the medical removal protectionprogram.This reconi pmvisionsoftheintenmstandardforinorganic leadinconsu-acUm,and
must includeyournameand socisl securitynumber,thedateof yonrre. to providefunherinformationw thephysicisnregantingtheexamination
moral andreunn, how the removalwas or is beingaccomplished,and andevalnafionof w_ exposedto inorganiclead.
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Section I providesa detalled descriptionof themonitoringp_3cedure lead exposur_ pursuantw the standerd's medical removal protection
including the required frequency of blood testiagfor exposed workers. (MRP)progra_ The objectof the MRPprogramis toprovidetemporary
provisions for medical removal protection (MRP). the t_,x,ommended medicalremovaltoworker_eitherwithsubstantiallyelevatedbloodlead
rightof the employee to a second medical opimm, andnotificationand levelsor otherwise atmk of sustA;ni-gmaterialhealth impairmentfrom
recordkeepingrequirementso[theemployer.Adiscussionof therequire- continued substantialexposure to lea&
mentsforresl_ratoruseandrespiratormonitoringandOSHA'sposition Underthestandard'sullimateworkerremovalcriteria,aworkeristo
onprophylacticchelationtherapyarealsoincludedinthissection, beremovedfromanyworkhavinganeighthourTWA exposuretolead

Section2discussesthetoxiceffectsandclinicalmanifestationsoflead of30_xg/m3whenhisorherbloodleadlevelroaches50Oag/dlandiscon.
poisoningandeffectsofleadintoxicationonenzymaticpathwaysin fumedbyasecondfollow-upbloodleadlevelperformedwithintwo
heinesynthesis.Theadverseeffectsonbothmaleandfemalereproduc-weeksaftertheemployerreceivestheresultsofthefn'stbloodsampling
rive capacityandon the fetusare also discussed, test. Remmof theemployee tohisother jobst•ms depends ona worker's

Section3on•lines the recommendedmedicalevaluationof theworker bloodlead level declining to 40 IAg/dl.
exposedto inorganiclead.includingdetailsofthemedicalhistory,physi- As pan of the interim standard,the employeris nu:/uiredto notify in
cal examination,and recommendedlaboratorytests,whichare basedon writingeachemployeewhoseblood leadlevelexceeds 40IAg/dl.Inadd|-
the toxic effects of lead asdiscussedin Sectien 2. •ioneachsuchemployeeis to be informedthatthestandardre_luL,_smeal-Section 4 provides detailed information concerningthe laboratory
tests availablefor themonitoringof exposed workers.Includedalso is a icalremovalwithMRP benefits,discussedbelow,whenanemployee'sbloodleadlevelexceedstheabovedefinedlimit.

discussionoftherelativevalueofeachtestandthelimitationsandpre- Inadditiontotheabovebloodleadlevelcriterion,temporaryworker
cautionswhich arenecessary in the interpretationof the laboratoryre- removalmay alsotakeplaceasa resultof medicalterminationsandIv.c-suits.

L Medical Surveillanceand MonitoringRequirementsfor Workers °mmendations'Wrktenmedical°ln_ni°nsnmstbepmparedaf_reachex"
Exposed to Inorganicl.e.ad •ruinationpursuantto thestandard.If the examiningphysician includes

Underthestandardforinorganiclead in theconswactionindustry,inJ- amedical t'mding,demrminafionoropinionthattheemployeehasamedi-
tialmedical surveillanceccmis_ng of biological moniwringto include cal condition whichplaces the employee at mcmtsed risk of mamial
blood leadand ZPP level determinationshallbe providedtoemployees healthimpairmentfromexpoem_to lead,thentheemployeemustbe re-
exposedto lead ator abovethe action level on any oneday.In addition, re°red h°m exp°sm_ to leadat °r ab°ve 30_8/m3"Alt_matively"if the
a lxogram of biological monitoringis to be madeavailableto all era- examining physician recommends special protectivemeasures for an
ployeesexposedabove theactionlevel atanytimeandadditioualmedical employee (e.g., useof a powet_edairpurifyingrespirawr)orrecommends
su_eillance is to be madeavailable to all employeesexposed w lead limitatiousm an employee'sexposure to lead,thentheemployermust
shove 30 N4_/ln3TWA for morethan30 dayseachyearandwhose BLL inxplementtheserecommeadafions.

Recom,,,_ti_,t maybemoresu_Sentthanthespecificprovisions
exceeds40tts/dl.Thisprogram¢_mistsof pmodicbloodu.=plinglad ofthesumdezd.Theexaminingphysician,therefore,isgivenbroadflexi-
medicalevaluationto be l_'fonmd on• schedulewhichisdefinedby bilitytotailorspecial_ve procedm_totheneedsofindividualem-
l_'Vionslaboratoryn--mits,wozker€omplain_orconcems.andthectini- ployees.Thisflexibilityextendeto theevaluationandmanagementof

V cal assessmentof theexamining physicum, lm_,_m workersandmalemd female wodmn whoareplmmingtot•is e
Underthis_ogra_ theblood leadlevel (BLL)of sll employeeswho childnm.Basedon thehisuwy,physicale_m. andisbomtm? tim-

amexposed to lead above 30 p_'m3 for mine than 30 daysperyearor dies. the physician ,_ght recommendspecial protective meamues or
whoseblood leadis above40 lag/dlbutexpmedforno mornthin 30 deys medicalremovalfor m employee who is pregnantor who is planningto
peryearis to be delerminedat least every two mmths for the fn'stsix conceive achild whe_ in•he physician'sjudgment continuedexposun_
menths of exposureandeverysix monthsthemafter.Thefrequencyis in- to leadatthe curremjob wonldpose a significantrisk.The retumof the
creased to everytwo mmths for employeeswhose last blondleadlevel employee tohisorherformerjob st•ms, or theremoval of specialprotec-

was40 p_,,/dlorabove. Foremployeeswho a:e zemovedft'omexposure •ionsor limitations, dependsuponthe examiningphysician dewnnining
toleadd-e to anelevatedbloodlead, anewbloodleadlevelmustbemea- that the employee is no longerat in_ riskof materialimp•|mien•
sun_ monthly.A _nc pmmpor_yrin(ZPP)messummmtissu'onglyorthatspecialmeasuresarenolongerneeded.
recommendedon eachoccasion thata blood leadlevel meastwem_utis Duringthe periodof anyform of specialprutectionorremoval, the em.
made. ployermustmaintaintheworker'searnings,seniority,andotheremploy-

Anannualmedicalexaminationandcon•nit••ionperformedunderthe m_t rightsandbenefits(asthonghthe wozkerhadnotbeenremoved)for
guidelines discussed in Section 3 is to be madeavailableto each era- t periodof upto 18monthsor for as Icingas the job the employee was

ployeeexposedabove 301_8/m3formom than30daysperyearforwhom rmnovedfrom issts if less than 18months.Thiseconomicprouder|onwill
ablood ms•conductedat any time dining thepreceding12numthsindi" maximize meaningfulwork_ participadonin the medicalsurveilisnce

program,and is appmpria_as partof theemployer'sovendl obfigatim
careda blo°d leadlevel at or tb°ve 401_8/di Als°' an examinationis to to providea safe andbealthfi_lworkplac.e.Theprovisionsof MRPbeae-
begiventoallempl°yeestni_t°theirassignmmttoantreainwhichair" fitsduringtheemployee'sremowdperlodmay, however,becmditioned
borne leadconcentrationseachor exceed the 30I_g/m3formme than30 upm paxticipationin medicalsurvei, ance.
daysperyear. In add|tim, • medical cumin••ion mint be providedas The lead standardpn)vides for • multiple physician reviewin cues
soonaspossibleafternotifi_ by anemployee thattheemployeehas where the employeewishes a secondopinionconcerning_ lead
developedsignsand_ conmumlyassociatedwithleadintoxica- poisoningor toxicity. If anemployeewishesasecondopinion,he orshe
•ion. thatthe employee desires medicaladvice mganting leadexposm_ canmakean appoinnnentwith aphysician ofhisor herchoice, l_ah sec-
andtheabilityto_ ahealthychild, orthattheemployeehas dem. ond physicisn will reviewthe fmdinss,recomme,_ti_n _or demnnma-
ommmteddifficulty in breathingdining • m_m'atarfittingtestor during •ionsof the ft:stphysician andconductany examinations,commit••ions
respiratoruse. Anexaminationis aim to be madeavailableto each em- or testsdeemednecessarym an •m_mpttomake• finalmedicaldetenni-
ployeexzmovedfromexpomm,,to leadduetoariskof susutiningmaterial nation.If the fwstand secondphysicians donotagnmin theirassessmmt
hnpaimz_,tto health, or otherwhe limitedor specially protectedput- theymusttryto resolvetheirdifferences. If theycannotreach -n agree-
su_t to medicalre¢€_mendafi_ mint then they mustdesignatea thirdphysician to resotve thedispute.

Resultsof biological ram|raringor the mconnmmdatiensof an ex-
aminingphysicianmaynecessitateremovalof anemployee fromfurther
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Theemployermustprnvideex_miningandconsultingphysicianswith tionalInstitutefor OccupationalSafetyandHealth.Employersmustal_
the followingspecificJ_ormation:A copy of the lead regulationsand_ makeenvironmentalandbiologicalmorutonngandmedicalremoval re-
appendices,adescriptionof theemployee's dutiesasrelatedtoexposure, cordsavailableto affectedemployeesand to formeremployeesor their
the exposurelevel or anticipate_level co lead and any othertoxic sub- authorizedemployee representatives.Employees or their specifically
stances (if applicable),a description of personal pnxective equipment designated representativeshave access to their entire medicalsurveil-
used.blood lead levels, andall priorwrittenmedical opinionsregarding lance records.
the employee m the employer's possession or control.The employer Inaddition,the standardre_ui_s thattheemployerinformall workers
must alsoobtain fromthe physicianand providethe employee with a exposedtoleadatorabove 30_g/m3ofthe provisionsofthestandardand
wrinen medical opimon containingblood lead levels, thephysician's aUits appendices, the purposeand descriptionof medical surveillance
opinion as to whetherthe employee is at riskof materialimpairmentto and provisionsfor medical removalprotectionif temporaryremoval is
health,anyl_._mmended protectivemeasuresforthe employeeiffurther n_lui_L An understandingof thepotentialhealth effects of lead expo-
exposure is pertained às well as anyrecommendedlimitationsuponan sure by all exposed employees along with full understandingof their
employee's use of respirators, rightsunderthe leadstandardisessentialfor an effechvemonitoringpro-

Employersmust instructeach physiciannot toreveal to theemployer gram.
in writingorin anyotherway his or herfindings, laborawryresults, or 11 AdverseHealth Effectsof Inorganic Lead
diagnoseswhicharefelt to beunrelatedto occupationalleadexposure. Although the toxicity of leadhas been knownfor 2.000 years, the
They mustalso instructeachphysicianxoadvise the employeeof any oc- knowledse of the complex relationshipbetween leadexposure andhu-
cupationallyornon-.occupatics_fllyrelatedmedical conditionrequiring manresponseis still being refined. Significant research into the toxic
furthertreaunentor evaluation, propertiesof lead continuesthroughouttheworld,andit shouldbe antici-

Thestandardprovidesfortheuse ofrespirawrswhereengineeringand paredthatonrundersumdingof thn.'sholdsof effectsand marginsof safe-
other primarycontrolsarenot effective. However,the use of respirator ty will be improvedin fuune years.The provisionsof the lead standard

_ pmtectionshall notbeused in liouof tempontrymedicalremovaldueto are fctmdedon twoprimemedicaljudgments:First.thepreventiouof ad-
elevatedbloodlead levelsorfindingsthatan employee is atriskof mate- ve_e healtheffects fromexposure to lead thnmghoutaworkinglifetime

rialhealth impairmenT.This is basedon the numerousinadequaciesof _ thatwodcerbloodleadlevels bemaintainedatorbelow 40 _8/dl
respiratorsincludingskinrashwherethe facepiece makescontactwith andsecond, theblood leadlevelsof workers,maleor female, whoimond

the skin.unacceptablestress to breathingin some workerswithundedy- m panmtinthenearfuroreshonldbemaintainedbelow 30 S_8/dlto mini.
ins cardiopulmc_.,'yimpairment'difficulty inprovidin8 adequatefit, the mize adversereproductivehealtheffects to the paremsanddeveloping
umdencyfor respirawrsto createadditional_ by interferingwith fetus. Theadverseeffects of leadon reproductionarebeingactively re-
vision, hearing,and mobility,andthe diff't.-mltiesof assuringthemaxi- searchedandCa]/OSHAencourases thephysicisnto renxainabreastof
mumeffectiveness of a complicatedwink practiceprognun involving recemdevelopmentsintheareatobeatadvisepregnantwoxkersorwozk-
respixatcn.Respiratorsdo,however,r_rvea usefulfunctionwhereengi- m pi=m,mgto conceive childnm.
neeringand wozkpracticecmtrols are inadequateby providingsupple- The apecmnnof heaRheffects cau,u_dby leadexposurecan be subdi-
memary,interim,orshort-termpmu_tiomprovidedthey are properly videdinto five developmentalstases: Normal.physiologicalchangesof
selected for the environmentin which the employee will be working, uncertainsisnificance, pathophysiologicalchanges, overt symptoms
pmpedy finedw theemployee,maintainedand€leanedperiodically,and (morbidity),andnumafity.Withinthisprocesstherearenoshazpdistinc-
wornby theemployee whenrequired, tions,butrathera continuumof effects. BoundariesbetweencateSories

Inits standatdm occu_ exposureto inorgmic leadin the ccm- overlapduem the wide vmation of individualresponsesandexpoanres
structionindustry,OSHAhas lxchibitedprophyhu:ticchelation.Diag- intheworkingpopulatloa.OSHA'sdevelopmentoftheleadstandardfo-
ncsticand therapeuticchelationare permiuedonlyunder thesupervision cusedon pathophysiolosic_dchanses as well as laterstages of disease.
of alicensedphysicianwith _ medicLlmoniwringinanaccept- 1.Heine Synthesis Inhibition.Theearliestdemousu'atedeffect of lead
ableclinicalsening. The decision to initiatechelation therapymustbe revolvesits abilityto inhibitat leasttwo enzymesof the heine synthesis
madeou an individualbesis andtakeinw accctmtthe severkyof syrup- pathwayat verylow bloodlevels. Inhihitionof deltaaminolevulinicacid
tomsfelt to be a resultof lead toxicity along withblood leadlevels, ZPP dehydrase(ALA-D) which catalyzesthe conversionof delta--ammote-levels,aadotherlaboratorytestsas appropriate.EDTAandpenicilismine
whicharethe primarychelatin8aSentsusedin the therapyof occupation" vulini¢acid(ALA) topmtoporphyrmisobservedatabloodlead level be-
al leadpoisoninghavesisnifr,_mtpmmfialsideeffects andtheirusemust l°w 20 _ts/dl"Atabl°°d lead level°f 40 P_/dl're°rethan 20% °f theP°P"
be justifiedon the basisof expectedbenefits tothe worker.Unless frm=k ulafionwould have 70% inhibitionof ALA-D. There is an exponential
and severe symptomsare l_went, therapeuticchelationis not l,e_:om-increaseinALA excre_m at bloodlead levels 8reaterthan 40 ULs/dl.
men&_ giventheoppormnityto removea worknrfromexposureandal- Anotherenzyme, f_elatase, is also inh_itad at low blood lead
low the bodyto harm-allyexcreteaccunmlatedlead. As• diagnosticaid, levels. Inhibitionof fem3chelataseleads to increasedfree e_
the chelationmobilizationtestusingCA-EDTA has limitedappficabili- protoporphyrin(FEP) in the blood which canthen bind to zinc to yield
ty. Acconfing to some investigsU_s, the test can differe_iate between zincprotoporphyrin.At ablood leadlevel of 50 p,8/dlor greater,nearly
lead--inducedandothernephropathies.The testmayalso provideanesti- 100%of the populationwillhavean increasein FEP.Thereis also an ex-

marionof the mobile fractionof the totadbodyleadbmden, ponentialrelationshipbetween blood lead levels greaterthan 40 ps/dl
Employersarenxluiredto asanrethataccuraterecordssremaintained andtheassociatedZPPlevel whichhas ledtothe developmemof theZPP

on exposure assessment, includingonvinmmontalmonitorinS,medical screeningtestfor leadexposure.
surveillance,andmedicalremovalfor each employee.Exposu_ assess- While thesisnificance of these effects is subject to debate,it is Cal/
mere recordsmust bekeptforat least30 years.Medical surveillancere- OSHA'sposition that thesee_zymedislm'baneesareearlystagesofadis-
cordsmustbe keptforthe durationof employment plus 30yean except easeprocesswhichmayevenmallyresult intheclinicalsymtxomsoflead
in€,ues wherethe employmantwas less tlumone year.If dunttionof era- poisoning. Whetheror not the effects do progressto the lat_rsta_es of
ployment is less than one year,theemployerneednot retainthisrecord clmic_l diseue, dis_l_on of these enzyme pxx_cessesover a wodcin8
beyond the termof employmmtffthe recordis providedtotheemployee lifetimeis conzidenuito be a materialimpairmentof health.
,iponterminationof employmmuMedicall_oval n_ alsomustbe Oneof theeve_mal resultsof lead-induced inhibitionof enzymes in

Mil_naintalnedfor thedm'ationof employmmLAll recordsnx_m_ under thehemesynthesispathwayisanemiawhichcanbeasymptomaticifmiki
thestandardmustbemadeavailableuponn_luesttotheCtfiefandthe Na-
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butassociatedwithawidearrayofsymptomsincludingdizziness,fa- occasionallyassociatedhypertensionandhypemricemiawithorwithout
rigue,andtachycardiawhenmoresevere.Studieshaveindicatedth_tleadgout.

levelsaslowas50I.t_dlcanbeassociatedwithadefinitedecreasedhe- Earlykidneydise&seisdifficulttodetect.Theurinalysisisnormalm
moglobm,althoughmostcasesoflead--inducedanemia,aswellasshor_-earlyleadnephropathyandthebloodureanitrogenandserumcreatinine

enedred--cellsurvivaltimes, occurat leadlevelsexceeding 80 ttg/dl.In- increaseonly when rwo-dhirdsof kidney functionis lost. Measurement
hibited hemoglobinsynthesisis more commonin ch,xx_c caseswhereas of creatinineclearancecan oftendetectearlierdiseaseascan othermeth-
shortenedexvthrocytelife span is morecommonm acutecases, ods of measu_ment of glomerular filtrationrate. An abnormal Ca-

Inlead-inducedanemias, there is usuallyareticulocytosisalong with EDTAmobilizationtesthas been used to differentiatebetweenlead-in-
the presenceof basophilicstippling, and ringed sideroblasts,although dncedandothernephropathies,butthis proced_reisnotwidely accepted.
none of the above arepathognomonicforlead-induced anemia. A formof Fanconisyndromewith ammoaciduria,glycosuria,andhyper-

2. NeurologicalEffects. Inorganic lead hasbeenfotmdto have toxic phosphaturiainciicmingsevere injuryto the proximalrenal tubulesis oc-
effects on both the centraland peripheralnervous systems.The earliest casionallyseen in children.
stages of lead-induced central nervous system effects first manifest 5. Reproductiveeffects.Exposureto leadcan have seriouseffects on
themselves in the form of behavicr,d disturbancesand centralnervous reproductivefunctionin both mates and females,In male workersex-
system symptomsincluding in'itability,restlessness,insomniaand other posed to lead them can be a decrease m sexual drive, impotence,de-
sleep disun_ances, fatigue,vertigo,headache,poormemory, uremor,de- _ shifity w prodncehealthy sperm,and sterility.Malformedsperm
pmssion, and apathy.With more severe exposure,symptomscan prog- (teratospermia),decnmsednumber of sperm(hypospermia).andsperm
resstodrowsiness,stupor,hallucinations,delirium,convulsionsand with_ motility(asthenosperima)canalloccur.Teratospermia
coma, hasbeen notedat meanblood lead levels of 53 I_/dl andhypospermia

Themost severeand acuteformof leadpoisoningwhich usually fol- andathenospermiaat41 f.tg/dl.Furthermore,thereappearsto bea dose-
lowsingestionorinhalationoflargeamotmtsofleadisacuteencephalo-responserelationshipfor mratosperimain leadexposed wodmrs.
pathywhich may arise pm¢ipiwnsly with the onset of inrr_mble sei- Women exposed to leadmay experiencemen.m_al disturbancesin-
zures, coma, cardiomspiratoryarrest,and deathwithin48 hours, eludingdysmenonhea, menon_agia and amenorrhea,Following expo-

While there is disagreementaboutwhat exposurelevelsareneededto sure to lead, women have a higherfrequency of sterility, pmnmm_
producetheearliestsymptoms,most expertsagn_ that symptomsdeft- bi.qJ_,spontaneousmiscarriages,andstillbirth.
nitely can occurat blood lead levels of 60 i1g/dlwholeblood and there. Germcellscan beaffectedby leadandcanse geneticdamagein thee88
fomrecommenda #,Op.g/dlmaximm_ Thecentrainervoussymemef- orspermcelis before conceptionand resuh in failureto implant,misear-
fec',sfrequentlyaxenotx_versiblefollowingdiscontinuedexposureor riage,stilPoir,h,orbirthdefects.
chelatioa therapyalldwhenimprovememdoesoc_tr,it is ahnestalways Infantsof motherswith lead poisouinghaveahighermortalitydllring
only p_iaL thefn_tyearmuisufferfromlowered birthweights, slowergxxnvth,and

Theperiphendneuropathyresulfingfrmnleadexposurechamcte_dsti- nervmmsystem_.
callyinvolves only motorfunctionwithminimalumsorydamage andhas Le,adc,mpassthroughtheplacentalbarrierandleadlevels inthemoth.
a markedImulilectionfortheexleasor nmscJesofthemostactiveexwem- er'sblood arecomparableto concenumionsof lead in theumbilicalconJ
ity. Theperipheralneumpathycanoc4_rwith varyingdegrees of severi- atbil_. Transplacentalpassage becomes detectableat 12-14 weeksof
ry. The earliestand mildestfoamwhichcan be detectedin woxkm_with 8esuuionand incnutsesuntil bix_h.

There is littledirectdataon damageto the fetusfromexposure to lead
blood leadlevels as low as 50118/di is manifestedby slowing of motor trotit is ge_.nd]y assumedthatthe fetus andnewbornwouldbe at least
nerve condnction velocity often without clinical v/mp_ms. Withpro- asmmceptibletonem'ologlcaldama_asyotmgchildmn. Bloodleadlev-gmssion of the neuropathythere is developmmt of painless extensor
nmscle weaknessmmallyinvolving the extensormusclesof the fingers elsof 50--60p_,/d]inchlldnmcan causeslSnJficantneurobehavioralira-
andhandin the mastactiveupperexuemity, followedin severecases by palrmentsand thereis evidenceof hyperactivityatblood levelsas low as
wristdropor, much less commonly, footdrop. 25 ps/dl. Given the overallbody of literatureconcerningthe adverse

In additionto slowing of nerve condnction, elec_x_myographicalsru- healtheffectsofleadm children.Cal/OSHAfeels thatthe blood leadlev-

dies in patiemswithbloodleadlevels 8reaterthanSOp_/dlhavedemon- el in childrenshouldbe maintainedbelow 30"pg/diwitha population
strateda decrease in the numberof 8cdn8 motorunitpotentials,an in- meanof 15 IAs/dLBlood lead levels in the fetus and newbornlikewise
creaseinthedurationofmotorunitpotentials,and spontaneousshouldnotexceed30p_/dl.
pathologicalactivity including fibrillationsand fasciculafions.Whether Becanseof lead'sabilityto passthroughtheplacenUdbamer andalso
these effects occur at levelsof 40 p.g/dlis tmdetermined, becanseofthe demonstratedadverseeffectsofleedonreprcxtuctivefame,

While the penphexalneumpathiescan occasionallybe reversedwith tianin boththe maleandfemale as well as theriskof genetic dama_ of

therapy,againsuch n_u_veryis not auna,ed particularlyin the mornse- leadon both the ovumand sperm,Cal/OSHA recommendsa 30 ULs/dl
vereneuropathiesandoftenimprovementis only pm_d. The lackof re- m penniss_le blood lead level in bethmales andfemales who
versibility is felt to be duein partto segmentaldemyelination, wish to bearchildren.

3. CnmtromtestinaLLeadmay also affectthe gastrointestinalsystem 6. Othertoxic effects. Debateand reseaxchcontinueon theeffects of
prancing abdominalcolic or diffuse abdominalpain.constipatlm, ob- leedonthehumanbody.Hypertensionhasfr_mtlybeennotedinoceu.
stipation,diarrhea,anorexia,namea md vomidng.Leadcolic rarelyde- pationallyexposed individnalsalthough it is difficuh to assess whether
velops at blood leadlevels below 80 pS/dl, thisis dueto lead'sadverseeffectson thekidneyor if someothermecha-

4. Renal.Renal toxicity representsone of the most serions health ef- nism is involved. Vascularand electrocardiographicchanges have
fects of leadpoisoning.In the early rages of diseasenuclearinclusion detectedbuthave not beenwell charactexiza_Leadis thought to impair
bodiescanf_:lUentlybe identifiedin ptm.imalnmaltubularcells. Renal thyroidfunctionsudinterferewith the pitnitary_ axis, but asain
function remainsnormalandthe changesin this stage are probablyre- theseeffects havenot beenwell defined.
vex3ible.Withmoreadvanceddisease there is progressiveinterstitialfi- IIJ.MedicalEvaluation
brosis andimpairednmal function. Eventuallyextensive interstitialfi- Themost imporumtpmmiple in evaluminga wclckerfor any occupa-
brosis.e_ues withscleroticglomendi suddiletedandatrophiedprox.inud tionaldiseasemclucLingleadpoisoning isahish indexof suspiciononthe
tubules;aUrelx_,'sentemlstagekidneydise=m_._ canbeprogzes-partof theexsimningphysician.AsdiscussedinSection2. leadcanaffect
sire, eventually resultingin frankurmmanecessitatingdialysis. Therels nnmeronsorgansystemsand producea wide arrayof signs and syrup.

Page 166.2(o) _,n. _, s__ _,-_



'§ 1532.1 BARCLAYSCALIFORNIA CODE OFREGULATIONS Title 8

toms. most of which are non-specific and subtle m natureat leastm the pressureshould be reccxdedand the oral mucosa checked for pigmenta-
earlystagesof disease. Unlessseriousconcernforlead toxicity,ispresent, tion characteristicof a possible Bunomanor leadline on the gmgiva.It
many of the earlyclues to diagnosismayeasily be overlooked- should benoted, however,thatthe lead line mayno€be presemeven m

The crucialinitialstep in themedicalevaluationis recognizingthata severe leadpoisoningif good oralhygiene is practiced.
wozker'semploymemcan resuhmexpceureto lead.The workerwill fre- The p_sence of parloron skinexaminationmay indicate an anemia
quentlybeabletodefmeexposurestoleadandleadcoat_,ingmatenals which,if severe,mightalsobeassociatedwith atachycardia.Ifananemia
butoftenwillnot volunteerthisinformationunless specificallyasked.In issuspected,anactivesearchforbloodloss shouldbe undertakeninclud,
othersituations theworkermay not knowof anyexposuresto leadbut ing potentialblood loss throughthe gaslromtestinaltract.
the suspicion mightbe raisedcmthepartof thephysicianbecauseof the A complete neurologicalexamination shouldinclude an adequate
industryoroccupationof theworker.Potentialoccupationalexposureto mentalstatusevaluationincludinga searchfor behavioraland psycho-
leadand itscompoundsoccurmmany occupationsin theconsuuctionin- logical disturbances,memorytesting,evaluation forirritability,insom-
dustry,includingdemolition and salvagingoperations,removal or en- nia,hallucinations.andmentalclouding.Gahandcoordmationshouldbe
capsulationof materialscontaininglead.consuuction,alteration,repair examinedalong withclose observationforu_mor. A detailedevaluation
orrenovationof structurescontaininglead,u-ansportation,disposal,stor- of peripheralnerve functionincludingcapful sensoryand motor func-
ageorcontainmentof leador lead-containingmaterialsonconsu-action tion testingis wan-anted.Strengthtestingparticularlyof extensor muscle
sites,andmaintenance operationsassociaw,dwithconsmictionactivities, groupsof all exu_mities is of fundamentalimportance.

Once the possibility for leadexposureisraised, the focuscan thenbe Cranialnerveevaluationshouldalso bemcludeAinthe routineexami-
directedtowardeficitinginformationfromthe medicalhistory,physir,al nation.
exam.and finally fl'omlaborawrydatatoevaluate thewozkerforpoten- The abdominalexaminationshouldinclude auscultationfor bowel
tial lead toxicity, soundsand abdominalbruitsandpalpationfor organomegaly, masses.

A complete anddetailedworkhistoryis impctlaminthe initialevalua- md diffusealxiominaltenderness.
lion. A listing of all p_vious employmentwith informationou job de- Cat_ovascular examinationshould evaluate possible early signs of
scription,exposureto fumesor dust. knownexposuresw leador other congestiveheartfailure.Pulmonarystaresshouldbe add_ssed particu-
toxic substances, a description of any personal protectiveequipmmt lady if n_pirawrprotectionis contemplated.
used. and previous medical surveillanceshould all be includedin the As partof themedical evaluation,the interim lead standardrequin_
worker's record.Whereexposureto leadissuspected,infom_on con- the followinglaboratorystudies:
cemmg,m-the-job personalhygiene, smokingor eatinghabitsin work 1. Bloodlead level:
areas,laundryp_ocedures,anduseofanypmtectiveclothingorrespirato- 2. Hemoglobin andhematocritdem'minafions, red cell indices, and
ry prc_ectionequipmentshouldbenoted.A completeworkhistory is es- e,_-,,,_--_ ofthe peripheralblc_d smeartoevaluateredblood cellmor-
umdal inthe medicalevaluationof aworkerwith suspectedleadtoxicity, pholosy,
especiallywhenlong termeffectssuchasneuromxicitymdnepbrctmfic- 3. Bloodureanitrogen;
ityare considered. 4. Serumcreasinine;

Themedicalhistory isaho of flmdamantalimporUmceandshould in- 5. Routineorinalysis with microscopicexamination;
cludealis6ng of allpast andctm,entmedicalcmditions, curnmtmedica- 6. A zinc _y_ level.
fionsincluding proprietarydrugintake,pmviom surgeriesandhospital- Inadditionalto theshove, thephysicianis anthcO.z_ito onteranyfur-
izations, allergies, smoking history, alcoholcousmnlxion,andalso therlaboratoryorothertestswhich he orshe deemsnecessary inaceor.
non-,occupatioualleadexposun_suchashobbies(hunting,liflery).AJso dance with sclmd medicalprat:tice.The evalua_on must also include
knownchildhoodexposm_sshouldbe elicited. Anyprevioushistoryof pm_nancytes_g or laboratoryevaluationofmale fertilityif requested
hematological,neurological,gastminmstinal,remd,psychological,gy- by theemployee.Additionaltests which are probablynotwarrantedon
necological, genetic, or repn3ductiveproblemsshould be specifically a routinebasis butmay beappropriatewhen bloodlead andZPPlevels
noted, areequivocalincludedeltaaminolevulimcacidandcoproporphyrmcon-
Acarefulandcompletereviewofsystemsmustbeperformedtoasseasce_walionsintheurine,anddark-fieldilluminationfordetectionofbaso-

bothrecognizedcomplaintsandsubtleorslowlyacquiredsymptoms phificstipplinginredbloodcells.
which the workermightnot _ as being sign_r.ant The review Ifananemiaisdetectedfurtherstudiesincludingacarefulexamination
of symptmnsshould include the following: of theperipheralsmear,reticulocytecount,stool foroccultblood, serum

1.General- weight loss, fatigue,d_r, ased appetite, ima, total ironbindingcapacity,bilkubin, and, if appropriate,vitamin
2. Head, Eyes, Ears,Nose. Throat(HEENT)- headaches,visualdis- B12and folatemaybeof value in auempting to kientifythecause of the

tmbancesor decreasedvisualacuity,hearmgdeficitsor minims,pigmen- anemia.
rationof theoralmucosa, ormetallic tastem mouth. If • peripheralnenmpsthyis stmpecte_ nerve conductionstudies

3. Caniio-pulmouary- shormessof tw,ath, cough,chestparos,palpi- warranmlbothfor diagnosisandas a b_is to muniwrany tberapy.
tafiom, oronholmea. If nmaldisease isque,mone&a 24hourtmne collec_on for cmuinine

4. Gastn_testinal - nausea, vomiting,hem_um, abdominalpain. cleanmce,protein,andelecu_lytes may beindicated._evamd uricacid
constipationor dian_ea, levels may resultfrom le,ut-.induced renal disease and a serumuric acid

5. Neurologic - irritability,insomnia,weakness (fatigue).dizziness, level mightbe performed.
loss of memory, confusion, hallucinations,inr.oonlination,ataxiL de- Anei_ardiogram andchestx-ray may beobtainedasdeemedtp-
creasedstrensthinhandsor feet,_ces in Bait.difficultyinclimb- _.
ing stairs,or seizu_s. Sophisticatedand highlyspecialized teslmg shouldnot be donerou-

6. Hematologic- pallor,easy fadsability, abnormalbloodloss, meie- tinelyand where indicatedshouldbe underthe dixectionof a specialist.
ha. IV.I.abomunyEvaluation

7. Reproductive(nudeandfemaleand spousewhererelevant)- histo- Thebloodleadlevel atpresent_ the singlemost importantmt
ry of infertility, impotence, loss of h'bido,almomudmensu_al periods, tomonitorleadexposureandis the test used in themedical surveil_ce
historyof miscarriages,stillbir,_s,or childnmwith birthdefects, programtraderthe lead standardto guide employee medical t_movaL

8. Muscnlo-skeletal - muscle andjoint l_nS. TheZPPhasseveraladvmtasesover theblood leadlevel. Becauseof its
The physical examinationshould empha,vi_ the neurological gas- relafivelyn;centdevelopmentandthe lack of extmsive dataconcemin8

tmintestmal,andcardiovascularsystems.Thewodcer'sweightandbluod its inmrpnmttion,the ZPP cummtlyremains an ancillarytest.
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Thissectien wiUdiscusstheblood leadlevel andZPPindetailandwill cantunderlyinganemia.IftheZPPism excessofI00p.g/lO0mlandnot
outRnetheirrelativeadvantagesanddisadvantages.Otherblood tests associated withabnormalelevationsinblood leadlevels, the laboratory
cun_tly availableto evaluate leadexposurewill alsobe reviewed, should be checked to be sure that blood leads were determinedusing

Theblood leadlevel isagoodmdexofcurrentorrecentleadabsorptiou atomic absorpticmspectrophotomeuryanodicstrippingvoltammetry,or
_I_ whenthere isno anemiapresem andwhen theworkerhas not takenany anymethod whichmeetsthe accuracyrequirementsset forthby the sxan-

chelamig agents.However.bloodleadlevels alongwithurinaryleadIcy- dardby an OSHAapprovedlaboratorywhichisexperiencedinleadlevel
els do not necessarilyindicate the totalbodyburdenof leadand arenot determinations.Repeatperiodicbloodleadstudiesshouldbe obtainedin
adequatemeasuresof pastexposure. Onereasonfor this is that leadhas a// individuals withelevatedZPPlevels to be certainthat an associaxexi
ahigh affinityforboneand upto 90% ofthebody's totalleadis depositexi elevated bloodleadlevelhasnot beenmisseddueto transientflucuuuious
there.A veryimtxx_t componentof the total leadbodyburdenis lead inblood leads.
insoft tissue(_iver.kiduey, andbrain).This f_actionof the leadbodybur- ZPP has a characteristicfluorescencespectrumwith a peakax594 nm
den, the biologically active lead, is not entirely reflectedby bloodlead which isdetectablewitha hemawfluonmeter.Thehemamfluorimeteris
levels since it isa functionof the dynamicsof lead absorption,dislxibu- accurateand portableand can provideon-site, msumumeousm_dts for
ticm.depositionin boneand excretion. Followingdiscontinuationof ex- workerswhocan be fn_luantlytestedvia a fingerprick.
posureto lead. theexcess body burdenis only slowly mobilizedfrom However, carefulattentionnmst be given to calibration and quafity
boneandotherrelativelystablebodystoresandexcreted.Consequently. controlprocedures.Limiteddamon bloodlead-ZPPcorrelatiousandthe
ahighbloodlead level may only represemrecentheavyexposureto lead ZPPlevelswhichaxeassociatedwith theadversehealtheffects discussed
withouta significanttotal body excessandlikewisealow bloodleadlevel inSectiou 2 arethe majorllmltatiousof the test.Also itis difficuhto cor-
doesnot exclude anelevated total bodybmden of lead. relateZPP levels with environmentalexposure and there is some varia-

/dso dueto its correlationwith recentexposures,thebloodleadlevel tion of response withage andsex. Nevertheless,the ZPPpromisesto be
mayvary considerablyover short timeintervals, animporumtdiagnostictest forthe earlydetectionof leadtoxicityandits

: To_ laborawryerroranden'oneousresultsdue to coutamina- value wiUincreaseas moredatais collectedreganlmg itsrelationshipto
tiou.bloodspecimensmustbecarefullycollectedafterthoroughcleaning other manffestatiousof lead poisming.
of the skin with approlxiatemethods using lead-free blood ccn_ Levels of delta--aminolevufinicacid (ALA) in theurineare alsoused
andanalyzedby areliable laboratory.Underthe standard,samplesmust asa L_'tW_ of leadexposure.Increa,_g concenu'a_ of ALAarebe-
be analyzedinlaboratorieswhich are approvedbyOSHA,Analysisis to lieved to remtltfrom the inhibitionof theenzymedelta-aminolevulim'c
be madeusingatomic abso_on spectrophouymetry,anodic strippingaciddehydrase (ALA-D).AJthoughthetestisrelativelyeasy toperfm,m,
voltammeu'ycrany method whichmeets theaccuracyrequ_memtsset inexpel_ive, randrapid,the di,_:[vsntagesinclude variabilityin results,
forth by the standmd, thenecessityto collecta complete24hoururinesamplewhichhasaspe-

Thedetermmadonof lead in urineis genendlyconsidereda less tell- cific gravity greaterthan1.010, and also the fact thatALA deo3mpmes
shle moniwringteehniquethananalysisof wholeblood_y dueto in the prese_e of fishL
individual vm'iabifityhi um_u'y_ capacityaswell as the tedmi- The proem of porphyrinexc_fion in theunne cana/so be helpfid in
cal difficultyof obtsiningaccurale24hourttrinecollections.Inaddition, identifyinglead intoxication.Withleadpoisoning,theurineconosatra-
wozken with renal immfficioncy, whetherdue to lead or some other ticns of ccprcpoq_yrins Imd EL,porphobi]inogenanduropoxphytinI
cause, may have decreasedleadcleanmce andconsequentlytume lead rise.Themostimporttmincrease.however, isthatofcoproporphysinIII;
levelsmay tmder_timatethe tree lead_ Therefore,urineleadlev- levels mayexceed 5,000 I_/1 in theu_e in lead poimmedindividu_,
els shouldnotbe usedas a routinetest. butits cremation withbloodleadlevelsand ZPPanynotas good asthose

The zinc prc_porphyrintest, _ the blood lead determination, of ALA. Increasesin urinaryporphyrinss_enot diagnosticof leed toxic-
measu_s anadversemetaboliceffeetof leadandas suchis a betterindi- ity andmaybe seenin porphyria,r,_meliver diseases,andinpatieatswith
catorof leadtoxicity than the level of bloodleaditself.The level of ZPP high _.iculocyte counts.
reflects leadabs°rPti°n°vet the preceding3 t° 4 months"and thm_'f°re Summary.The standaxdfor inorganicleadinthecousm_ctiouindu_-y
is abeuermdicawrofleadbodybunkn. TheZPPn_Niresmoretimethan places significamemplutsison themedicalsurveil/anceof allwoda_ ex-
thebloodleadto readsignificantlyelevatedlevels; themtumtonormal
afterdisc_mtinuingleadexposm_ is alsoslower. Furthermore,the ZPP posed to levels of inorganicleadabove30 _tS/m3TWA. The physician

has afiau:hune_talrolehi this t_-veili_nceprogram,andin the operationtestissimpler,faster,*ndlessexpemive to performaminocontaminatiou
is possible. Manymvestigatms believe it is themost t_liablemeansof of the medicalzt_novalprotectionprogram.
monitoringchronicleadabsorption. Even withadequateworkereducationon the adversehealtheffectsof

Zinc protoporphyrmresultsfromthe inhibitionof theenzyme fen'o- leadanda_traininginworkpractices, perscualhygieneandoth.er_nu-olmear,_s,thephysicianhasaprimaryresponsibilityforeva-
chelatssewhichcatalyzes the insertionof min_nm°leculeintotheProt°" lmuinSpotentiallead tox.icityin the wodmr,it isouiy througha c.mefit!porphyrinmolecule,whichthenbecomesheine.Ifironisnotinsertedinto
the moleculethenzinc,having a 8reateraft-nfityfor_yrin, takes anddetailedmedicaland woxkhistory,a completephysicalexamination
theplace of theimu, fonnin8 ZPP. and appropriateIsbommrytesti,xgthat an accm._ assessmmt can be

An elevationin the level of cinmlafingZPPmay occurat bloodlead made.Manyof theadversehealtheffects of leadtoxicityareeither irre-
versibleor only pat_diy t_-versibleandthe_fore earlydetectionof dis-

levels as low as20-30 I.ts/dlin some wozke_. Oncethebloodleadlevel ease is veryimponanu
hasn'.ached40 p_g/dlthereis moremarkedrise in theZPPvalue fromits Thisdocumentoutlinesthe medicalmonitoringprogramasdefinedby
normalrangeof lessthan 100 las/d1100ml.Increasesinbloodleadlevels theoccupational safetyandhealth_Jmdazdfor inorganiclead.Rnwiews
beyond 40 fJS/1€30g areassociated withexpouentialincreasesin ZPP. theadverse healtheffects of leadpoisomg and describesthe impommt

Whereasbloodleadlevels flucmaleover shorttimespans,ZPPlevels elemants of thehistoryand physicalexaminationsas they relate to these
remainrelativelystable.ZPP is _ directlyin redbloodcells and edve_e effects.Finally, theappropriatelaboratorytestingforevaluating
is pt'esemfor theceil's entire 120daylife--span.Therefore,theZPPlevel leadexposure andtoxicity is presemted.
in bloodreflects the average ZPP productionover the previous 3--4 Itishopedthatthisxqeviewanddiscussionwil]givethe physicisnabet-
monthsandcousequentlytheaverase leadexpoanredm,ing thattimein. tertmderstandingoftheOSHAstandardwiththeulfimategoal ofprotect-
terval, ingthe health and well-being of the wod_ exposedtoleadunderhis or

It is recommendedthat a hematocritbe detemxinedwhenevera con- hercare.

framedZPPof50p.g/I00mlwholebloodisobtainedtoroleoutasignifi-
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Appendix D to § 1532.1 -- Qualitative and lapsedconditionandno inwardleakageof air is detected,the tighmess
Quantitative Ht TestProtocols -- oftheresp_xatoriscouside_xtsamfactory.

9. The testshallno( be conductedif thereis anyhair growthbetween

I. FitTest Pr_ocols theskinandthe facepieceseatingsurface,suchasstubblebeardgrowth,
A.General:Theemployershallincludethe followingprovisionsin the beaxd,or longsideburnswhichcrms the respintor seatingsurface.Any

fit testprucedures.These provisionsapplyto bothqualitativefit testmg typeof apparelwhich interfereswitha satisfactoryfit shall be ahere,d or
(QLFT)and quantitativefit testing (QNVI')permissibleforcompliance r_moved.
with subsection(f)(3XB). All testing is to be conductedannually. 10.If atest subject exhibitsdifficultyin breathingdaringthe tests, she

I. The testsubjectshaUbe allowed topickthe most comfoxtablerespi- orbe shallbe refen'edtoa physiciantodeterminewhether the testsubject
ratorfv_maselection includingrespizatorsof varioussizes fromdifferent can weara respiratorwhile performingherorhis duties.
manufacnJxers.The selection shall include at least threesizes of elasto- 11.If at anytime within the t'h'sttwo week of use the reslm'atorbe-

meric facepiecesof the type of respiratorthat is to be tested, i.e.. three comes uncomfortable,the test subjectshallbe g#venthe opporumityto
sizesof halfmask:orthreesizesof full facepiece.Respiratorsofeachsize selecta diffez_ntfacepieceandto beretested.
mustbe providedfromatleast two manufacturers. 12.The employershall maintaina recordof the fit test administered

2. Priorto the selectionprocess, the test subject shallbe shown how toan employee.Therecordshallcontainat least the following informa-
to lmton a respirator,hmvit shouldbe po_ti_aed on the face.howw set lion:
straptension andhow to determinea comfortablefit. A mix'mrshall be (a)nameof employee:
availabletoassist thesubjectin evaluatingthe fit andpositioningthe res- (b) type of respiraw_,
pirawr.This instructionmaynot constitutethesubject's fom_ trainms (c) brand,size of x_s_
on respiratoruse. as it is only a review. (d)dateof test;

3. Thetestsubjectshallbeinfonxw.dthathe/sheis beingaskedtoselect (e) where QNFTis used: the fit factor, stripchartrecordingor other
+- the respirawrwhichprovides the most comfortablefit. Eachrespirator reco_ing of the resultsof the test. The recordshallbe maintaineduntil

representsa differentsize andshape, and if fitted,maintainedand used thenext fit test is administered.
properly,will provideadequateprotection. 13.Exereise r_gimen, Priorto the commencementof the fit test.the

4. The test subjectshall be imtmcted tohold each facepieceup to the te4tsubjectshallbe givenadesoriPtiou°f the fittestandthe testsubject's
face and elimina_ those whichobviouslydo not give a comfortablefit. tmlmmibilitiesduringthe testprocedun_.Thedescriptionof the [m3cem

5. Themorecomfortablefacepieces arenoted: the mostconffot_able shallincludeadescriptionofthetestexev:isesthatthembjectwillbeper-
maskis donnedand wornatleast five minutesto assess comfort.Aasis- fcnninS. The_pirat_ W be tested shallbewornfor at least 5 minutm
tsnce in assessingcomfortcan be given by di_msl_ngthepoint of item before thesttvtof the fittest.
6 below. If the testsubjectis notf_m;li_rwithrains a paztimlsrrmplra- 14.TestExe_ises. The t_t mbject_dl performexercises, in the test
t_, the test subjectshall be dil_ted to doffthe maskseveralthnes and enviroDme_, in the rammerde_'ibed below:.
to adjmt the strapseach time to becomeadept atuming propertemion (a) Normalbxratthing.Ina nmmal standingpmition, without talking,
on thestraps, thesubject_ bwatthenormally.

_III_ 6. A._ment ofcomfortshtllinclude _viewingthe followingpoints (b)Deep _g. In a nonmd standingposition, the mbject thall
with thetest subjectandallowing the testsubjectadequatetime todeter- bt_tbe slowly and deeply,takingcantionsoasto nothyperventii_t-.
mine the comfortof the respimt_. (c)Turninghead side toside.Sumdinginplace.the subjectshallslow-

(a) position of the mask on thenine; ly turnhislherhead fromside to sidebetweenthe exummepositionsca
(b)room for eye protection: eachside.Theheadshallbeheldat eachextremenmmentarilyso therob-
(c) roumto talk:and jectcaminludeat ear_ _de.
(d)positim of maskon face andcheeks. (d) Moving head up and down. Standingin place, the subject shall
7. The followingcriteriashall be uu_dtohelp determinethe adequacy slowlymove his/herheadup and down.The subjectshallbe imuucted

of therespiratorfit: to inhaleinthe up position(i.e., whenkx_fing towardthe ceiling).
(a) chin tm3perlyplaced; (e)Talking.The subjectshall talkoutloudslowlyandloudenough m
(b)adequatestraptension, not overly tightened; as to be heardclearlyby the testconductor.The subjectcan t'_tdfroma
(c) fit acrossnose bridge; p_pax_ text suchas the RainbowPasuq;e(see below), countbackwazd
(d) respiratorof propersize to spandistancefromnose to chin: from100, or recite a memorizedpoemor umg.
(e) tendencyof respiratorto slip;and RainbowPassage
(f) seff-ebse:vatim in mirrorto evaluatefit and respiratorposition. Whenthe mxllght strikesraindropsin the air,they actlike a prism
8. The testsubjectshall conductthenegativeandpmitiveps_.mn'efit and forma rainbow.Therainbowis a divisiou of white fight into

checks as describedbelow or i, ANSI 7_,88,2-1980.Beforeconducting manybeautifulcolors.These takethe shapeof a long rmmdarch,
the negativeor positive p_smre _ the subjectshaftbe told to set the withits pathhigh above,andits twoen& apparentlybeyondtheho-
maskonthe faceby movingtheheadfromsid_-4o-,sideandupanddown riz°n"The_ h' _g w legend"ab°iling Pot°f 8°ld atoueend"
slowly whiletakingin a few slow deep_. Anotherfacepieceshall People look, butno one everfmde it. Whena manlooks for some-
be selectedand_tes_d if the test subjectfails the fit check tests, thingbeyondmath, his friendssay he is lookingfor the potof gold

(a) Positivepsmmrecheck. Close off the exhalationvalve and exhale atthe endof the rainbow.
gently intothe facepiece.The face fitis comidereduttisfactmy ffaslight (f)G_uce" The test subjectshaUgrimacebYsmilingor fr°wninS"
pmitive pressurecan be built up imide the faceplece without any evi- (g) Bendingover. The test mbject _ll bendat the waist as if heJshe
denceofoutwardleakageofairattheseal.Formm'trespirawrsthismeth- wereto muchhis/hertees. Joggingin placeshall be substitutedfor this
odofleakte_6ngx_luixestheweax_rtofh.,_ts_novetheexhalafionvalv e exe_se in those test environments such as shroudtype QNFT units
coverbeforeclcemg offthe exhalationvalve andthen caxefullyreplacing whichIm3hibitbendingat thewti_
it afterthe test. (h)Normal bremhing.Sameas exe_ise 1.

Eachtestexe_ise shallbe perfounedforoneminuteexceptforthe gti-_' (b)Negativep_smre check.Clme off the inletopeningof the canister
or cartridge(s)by coveringwith thepalmof the hand(s)or by r_placing maceexercisewhich shallbe perfonnzdfor 15seconds.The test subject
the ftlterseal(s),inhalegentlysothatthe facepiececollapsessfightly,and shallbequestiouedbythe testconductorregardingthecomfort of the_s-
hold the breathfor tenseconds. Ifthe facepieceremainsinits slightlycol-
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piratorupon completionof theprotocol.I.fit hasbecomeuncomfortable, ratefromthe roomusedforodor th_old screeningand_spwatorselec-
mother model of respiratorshall be reed. _ tion. andshallbe well ventilate_ asbyanexhaustfanorlabhood. topre-

B.Qualitative Fit Test (QLFT)Protocols ventgenera]roomCOWamin_on.
1. General (4) A copy of the testexercises andanypreparedtext fromwhichthe

(a) The employershall assign specific individuals who shall assume subject is to readshall be tapedto the reside of the test chamber.
full responsibility,forimplementingtheresp_,atorqualitative fit testpro- (5) Upon entering the test chamber, the test subject shallbe given a
gram. 6-inch by 5-inch piece of paperrowel, orother porous,absorbent,sing-

(b)The employershall ensure that personsadministeringQLFTare le-ply material,foldedinhalf and weuedwitha 0.75 ccof_re IAA.The
able to prepa_ testsolutions,calibrateequipmentand performtestsprop- test subject shallhang the wet towelonthe hookat themp ofthechamber.
eriy.recognize invalid tests, and assurethat test equipment is m proper (6) Allow two minutes forthe IAA test concentrationtostabilizebe-
workingorder, fore startingthe fit test exercises.This would be an appropriatetime to

(c)The employershaLlassure that QLFTequipment is kept cleanand talk with thetest subject: to explain thefit test. the importantof his/her
well maintained so as to operateat the pazan_ters for which it was de- cooperaxiou,and the purpose forthe head exercises, or to demonstrate
signed, some of the exercises.

2. Isoamyl Acetate Protocol (7)Ifatanytimedmingthetest.thesubjectdetects thebananalikeodor
(a) Odor thresholdscre,ening.The odorthresholdscreeningtest, per- of IAA. the test has failed. Thesubject shall quickly exit fromthe test

formedwithout wearingarespirator, is intendedto determine if the indi- chamber and leave the test area to avoid olfactoryfatigue.
vidual tested can detect the odorof isoamylacetate. (8) If the testhas failed, thesubject shall remm to the selectionroom

(1) _ 1 literglassjarswith metal lids an_requinui, andt_move therespiralor,repeat the odorsensitivitytest.selectandput
(2) Odorfree wamr(e.g. distilledor springwater)atapproximately25 on anotherrespirator,remm to the test chamber and aguinbegin the pro-

degrees C shall beused for the solutions, cedan_describedin('IXBX2)(b)(1)through(7)of thisappendix.The pro-
(3) Theisoamyl acetate(IAA) (alsoknownat isopentyl acetate)stock cess continuesuntilarespiratorthatfits wellhas been found.Shouldthe

solution is prepan_ibyaddingIcc of pureIAA to 800cc ofodor freewa- odorsensitivity test be failecLthe subject shallwait about5 minutesbe-
ter ina literjar andshaking for30 seconds.Anew solutionshall be pre- fon_retesting. Odorsensitivity will usually have returnedby this time.
pared at least weekly. (9) Whena respiratoris found thatpasses the test. its efficiencyshall

(4) The scnmaingtest shall beconductedin a roomseparatefn3mthe bedemoustratedforthesubjectby havingthe subjectbreaktheface seal
roomused for actualfit testing.The tworoomsshallbe well ventilated andtake a breathbefore exiting the chamber.
but shall not be connectedto the samerec_ 8 ventilafioa system. (10)Whenthetest subjectleavesthechamber.thesubjectshalh_move

(5) Theodortestsolutien is preparedina secoudjarbyplacing0.4 cc thesann'atedtowelandret3maittothe pe_on conductingthe t,'st.Tokeep
of the stock solutioninto500 ccof odorflee waterusinga €leandropper the testareafrombecomingcouteminated,theused towels shallbe kelX
or pipette. The solutioushtll be shakenfor 30 seconds and allowed to inaself sealingbagsothereisnosignificantIAAconcentrationbuild--up
standfor two to threeminutesso thatthe IAA comamtratiouabove the in the test chamberdazingsubsequanttests.
liquid may reachequilibrium.Thissointiou shallbe used for ouly one 3. Sacc.hazinSolutiouAerosolProtocoL
day. The entin_scmenin8 and testing procedureshall be explainedto the

(6)A testblankshaUbepn,,pax_iinathizdjarby adding500cc of odor test subjectpriorto tbe ©cnductof the screemngtest.
f_e water. (a) Taste th_shold screening.

('/)The odortest andtestblankjan shallbe labeledI and2forjaridan- The saccha_ taste thn_sholdscreening,performedwithout wearing
lification. Labelsshall beplaced on the lids so they can bepexiodically axespirawr,is intmdod to determinewhetherthe individualbeingtested
peeled, driedoff andswiw.hedto maintainthe integrityof the test. can detect the tasteof _chaxm.

(8) The followinginstructionshall be typedon a can:iand placed on (1) Duringthn_sholdscng,nmgas well as duringfit testing, subjects
the table in frontof the two test jars (i.e.. 1 and2): "The purpose of this shaUwearanenclosureabouttheheadandshouldersthatisappmximate-
test is todetenmneif youcansmellbrahmaoilatalow concentratioa.The ly 12 inchesin diameterby 14inches tall with at least the frontlxmion
two bottles in frontof youcontain water.Oneof these bottlesalso con- clear and that allows free movements of the head when a n_spiratoris
rainsa small amountof bammaoiLBe sm_etheooversa_ on tight;then worn. An enclosux_substantiallysimilarto the3M hoodassembly,parts
shakeeach bottlefor twoseconds. Un.uav,qvthe lidof each bottle,one at # FT 14 and# FT 15combined,is adequate.
a time, andaniffatthe mouth of thebottle.Indic,am to the testconductor (2) Thetestenclosureshallhavea 3/4--inchhole in frontof the testsub-
whichbottlecontainsbananaoiL" ject's nose and mouthareato accommodatethe nebulizernozzle.

(9) The mixturesusedin the IAAodordetectiontestshallbe im,,pared (3)The test subjectshalldonthe testenclosure.Throughoutthe thn;sh-
in anannaseparamfromwhez¢the test is performed,in orderto prevem oldsentencingte_ the testsubjectshallbreathethroughhis/herwideopen
olfactory fatiguein the subject, mouth with tongueexteuded.

(10) If the test subjectis troubletocom:¢tlykient£fythe jLrcontaining (4) Usinga DeVilbiss Model40/nhalatio,_ MedicatiouNebulizerthe
the odortest solution,the 1AAquafitmivefit restthall notbeperformed, teatcoudnctorshall spraythe thresholdebecksolution intotheenclmure.

(11) If the test subjectc_y idmfifies thejarcontainingthe odor Thisnebulizershall be clearlymaxkedto distinguish it from the fit test
test solutiou, the testsubjectmay proceedto respiratorselectionand fit solutionnebulizer.
testing. (5)Thethresholdchecksolutionconsistsof 0.83 gramsofsodimn uc-

(b) Isoamyl ace,tamfit test. charinUSP in 1¢c of warm water.Itcan be pn:par_ by puuin81 cc of
(1) The fit testchambershallbe s'mfilarto aclear55-gallon drumliner the fit test solution (see (b)(5) below) in 100cc of distilledwater.

suspendedinvertedovera 2-foot diameterframeso that the top of the (6) To producethe aerosol, theneb-liTPrbulbis fLrmlysqueezedso
chamber is about6 inches above the test subject'shead. The inside top thatit collapses completely, then released and allowed to fully expand.
centerof thechambershall have a smallhook attached. (7) Ten squeezesarerepeatedrapidlyandthen the test subjectisasked

(2) Each respinttorusedfor the fittingmd fit testingshaUbe equipped whether the saccharincan be tasted.
with orgamc vapor¢armd_s or offer protectienagainsto_anic vapors. (8) If thefast responseisnegative,tenmornsqueezesarerepeatedrap-

V The cax_dges or masksshall be changedat least weekly, idly and thetest subject is againasked whetherthe saccharinis tasted.
(3) After selecting,donning,andproperlyadjumnga z_spiramr,the (9) If thesecondresponse is negative,um mon',squeezesaren_peamd

test subjectshall wearit to the fit testing room.Thisroom shallbesepa- ntpid]yandthetestsubjectis againaskedwhetherthesaccharineisraged.
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(I0) The testconductorwill takenote of the numberof squeezes re- 03)The fit test shallbeperformedina locationwithexhaustventilation
quiredto solicit a tasteresponse. _. sufficienttoVreventgenera/con_tion of thetesung areaby the test

(11) If the saccharineisnot tasted after30 squeezes(step 10).the test agem.
subjectmay not performthe saccharinefit test. C. QuantitativeFit Test (QNFT)Protocol

(12) If a tasteresponse is elicited,the test subjectshall beaskedto take I. Genera.
note of the taste forrefer_ce m the fit test. (a) Theemployershallassignspecific individuals who shall assume

(13)Correctuseofthenebulizermeans that approximatelyI ccofliq- _ responsl_iliryfor implementingthe respi_tor quanutativefit rest
uid is used Ata timem the nebulizer body. program.

(14)Thenebulizershallbe thoroughlyrinsedinwater.shakendry.and (b)The employershall ensu_ thatpersonsadministeringQNFTare
ref_led at least each moraingandafternoonor at leastevery fourhours, able tocafibrateequipmentandperformtestsproperly,recogmze mvalld

Co)Saccharinesolutionaerosol fit testprocedure tests, calculate fit factorsproperlyandassure that test equipmentis in
(1) The test subjectmay not eaLdrink(except plain water),or chew properworkingorder.

gum for 15minutesbefore the test. (c) Theemployershallassure thatQNVTequipmentiskeptcleanand
(2) Thefit testuses thesameenclosuredescribedin (a)LB.3(a)of this well maintainedso asto operateat the parametersfor whichit wasde.

appends, signed.
(3) The test subjectshall don theenclosurewhile wearingthe respira- 2. Defmilions.

tor selected in section LB.3.(a)of thisappendix.Therespiratorshali be (a) Quantitativefit test. The test is performedin a test chamber.The
properlyadjustedand equipped with a paxticulatefilter(s), normalalr--lan'ffyingelementof therespiratorisreplacedby ahigh-effi-

(4) A secondDeVilbiss Model 40 InhalationMedicatiouNebulizeris ciencyparticulateais(HEPA)f'iltermthecaseof pamculateQNFTaero-
used to spraythe fittest solution intothe e_aclosure.This nebulizershall sols or a sorbentofferingcontaminantpenetrationprotectionequivalent
beclearlymazkedtodistinguish it from thescreeningtest solutionnebu- to high-efficiency filters wherethe QNFT test agent is a gas orvapor.
lizer. (b)Challengeagentmeansthe aerosol, gas orvapormtroduc_ into a

(5)The fittest solutionis prepanxibyadding83 gramsof sodinmsac- test chamberso thatits concentrationreside andoutside the respirator
charmto 100cc of warmwater, may bemeasun_

(6) As before, the test subject shall breathe throughthewide open (e) Testsubjectmeansthe personweaxmgthe respiratorforquantita-
mouthwith tongue extended, tire fit testing.

('7)The nebulizeris insertedintothehole in the frontof the enclo_m_ (d) NormalStandingpositionmeansstandingerect andstraightwith
andthe fittest solution is sprayedinto theenclosureusingthe samehum- armsdownalong the sides andlonkin8 straightahead.
berof squeezesnxluix_ to elicit a tasteresponsein thescrees_g test. (e) Maximumpeakpenetrationmethodmeans the method of deter-

(8) Afterge_eratin8 the aerosolthe testsubjectshall be instructedto miningtestagentpenelrationintherespiratorasdetermlnedbystripchart
performthe exercLsesin _ction I.A.14of this appendix, recordingsof thetest. Thehighestpeakl_metralionfora givenexercise

(9) Every30secondsthe aerosolcouc_mttion shallberepleoishedus- is takento berepresentativeof averagepenetrationinto therespiratorfor
ing one half thenumberof squeezesas initially, thatexercise.

(10) The testsubjectshall indicate tothe test conductorffat any time (f) Averagepeakpenetrationmethod mcens the methodof determin-
duringthe fittest the taste of saccharinis detected, in8 test agentpenetrationintothe respiratorutili_g a stripchartrecord-

(I1) If the tssteof sac.charinisdetected,the fit isdeemodunsatisfacto- er.in_grawr, orcompmer.Theagentpenetrationisdeterminedbyan av.
ry anda diffenmtrespiratorshallbe tried, erage of the peakheights m the graphor by computerintegration,for

(12) Successfuleompletionof the test prowcol shallallow theuse of each exercise except the gx_naceexercise. Integratorsor computers
the testedrespiratorincontsminateAatmospheresupto10timesthePEL. whichcalculatethe actual test agem peneu'auouinto the respiratorfor
In otherwords,this protocolmay besuedfor assignedprotectioufactors eachexereise willalso be consideredto meet there.qutrementsof the av.
nohigherthan10. eragepeakpenemaionmethod.

4. In'itantFumeProtocol (g)"Fit Factor"meanstherationof challengeagentconcentrationout-
(a) The respiratorto be testedshall be equippedwith high-.efficiency sidewithrespect to the resideof a respiratorinlet covering(facepiece or

paniculate air(HEPA) filters, enclosure).
Co)Thetestsubjectshallbe atiowedto smella weakconcenlrationof 3. Apparatus.

theirritsntsmokebefore then_spiratorisdonnedtobecomef_with (a) lnsu'umentatim.Aerosolgeneration,dilution,and measu_ment
its characteristicodor. systems using cornoil or sodiumchlorideas test aerosols shall beused

(c) Breakbothends of a ventilafiousmokerobecontainingstannicox- forquantitativefit testin&
yr.hloride,such astheMSApartNo. 56d5,or equivalent.Alxachone end (b)Testchamber.The testchambershall be largeenough topermitall
of the smokerobetoa low flow air pumpset todeliver200 milfilitersper testsubjectsto performfreelyall n_luiredexexcises without disturbing
minute, thechallengeagentcouce_u'atiouorthemeasurementapparatus.The test

(d) Advise the test subject thatthe smokecan be irntatingto the eyes chtmbershallbe equippedandconslructedso thatthechallenge aSentis
andinstructthe subject to keephis/her eyes closed while the test is per- effectively isohttedfrom the ambientair, yet un_orm in coueenuation
formed, throughoutthe chamber.

(e)Thetest conductorshalldirectthe sue_unofimumtsmokefxomthe (c) When tes_in8 alr-_g respirawrs, the normalfilteror car-
smoketubetowardsthe face seal areaof the testsub_t. He/Sheshall be- tridgeelement shallbereplacedwitha high-efficiency pa_cuiate t'dter
gmatleast 12inchesfromthefacepieceandgraduAIiymovetowithinoue suppliedby the same man_acmrer.
inch, movinganxmdthe whole perimeterof the mask. (d)The samplinginstntmentshtDbe selected so that a stripchartre-

(f)TheexerciseskientifiedinsectiouLA.14above shallbeperformed cordmay be madeof the test showingthe riseand fall of thechallease
by the test subject while the respiratorseal is being challenged by the agentconcenmaiouwith each inspirationandexpiraziouat fit factorsof
smoke, atleast2,000. Integrawrsorcomputerswhichintegratetheamountof test

(g) Eachtestsubjectpassingthe smoketest without evidenceof a re- agent penetrationleakage into the respinuor for each exercise may be
sponseshallbe givana sensitivitycheckof thesmokefromthesamerobe usedprovideda xw:_d of the readingsis made.
oncethe respiratorhasbeenremovedtodetermmewhetherheisheRacts (e) The comhinatiouof substilatealr-ptsrifyingelements, chalianSe
to the smoke. Fafim,e to evoke a responsesh_ void the fit test. agentandchal/engeagentcouce_xalionin thetestchambershallbe such
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thatthe test subjectis not exposed in excess of anestablishedexposure C3)Theconcen_ of thechallen_eagentresidethe respiratorshall
limit for me challengeagent atany u.meduringthe tes_ng process, bedeterminedby one of thefollowing methods:

(f) The samplingporton the lest specin_ respn'awrshall be placed (i) Averagepeakcoacenlra_on
andconsn'uctedso th_ no leakageoccursaronndthe port(e.g.wherethe (ii)Maximumpeakccx_:maution
resptntor is probed),a freea_rflow is allowedmw the samplingLineat (iii) Integ_tion by calcul_on of theare•undertheindividualpeakfor
all times andsothat mereis no mtederence with the fit orperformanceeach exert:lee. This includescomputen_d mtegnmon.
oftheresFiralc_, (j)In--on oftestre.Its."l'hefitfactorest_lishedbythequsnti-

(g) The testchamberandtestsetupshall pemlitthepersonadmin_swr- tativefzt_$ung shallbe the lowest of the thn'efit factorvaluescal_
mgthe test to observethe testsubjectresidethechamberdunng thetest. fromthe thn_erequiredfit tesu.

(h)The equipmentgene_ting thechal/engeam2osphereshallm_ntaln (k)The test stlbjectshalln_ be pennitwd to wearahalf mask.or fu//
theconcennmuonofchallengeagentinsidethetestchamberconmmtto facepiecere•pit.orunlessaminimumfitfactorequivalenttoatleastl0
withinaI0percentvariationforthedragonofthetest. _nnesthehazardousexposu_levelisob_.ined.
(i)The_ lag(intervalbetweenaneventandtberecordingofthe (I)Fdtersusedforquantt_vefittestingshallbereplacedatle_t

eventonthesuipchartorcomputerormtegrawr)shallbekeptto•mini- weekly,orwhenever_ b_athingresistanceisencountered,or
mum. There shall be a clearassociation between the cccurpmceof an when the te_ agenthas _the mtegritTof the faltermedia. Orlpmic
event reside the testchamberand its beingrecorded, vaporcansidges/canis_-n shallbe replaceddaily (when used)or sonnet

O)The samplinglinembmgfor the testchambermmosphereandfor if there is any indic,a6ou of tnuakfln'oughby a test agent.
the respirator_mpfing port shall be of equal diametermd of the ume [q_ Auth_ €_ed:Sectien142_.LaborCede.Reference:Secuon142.3.Ls.
material.The lengthof the two lines shallbe equal, borCode.
(k)The exhaustflow fromthe testchambershall pass throughahigh- l-lmmv

1.New _ filed 9-28-93; cpm-a_e i 1--4-93 punmmt ;o Lal_ Code tectmn
ef/'_iency fiher beforerelease. 142.3(aX4)(Rel_ 93.No.40L"_ sec_ _ kienucs.ttol.beinterimfm_

(/) When sodiumchlorideaerosolis used.the relativehumidityinside rn__susd byIhefederal0o_ S_fetysndHealth_ _
the test chambershallno_exceed 50 _t. 5-4..93 _sd is ezenq_horn OAt.mv_w. Panm_mtto LaborCode

(m) The limimionsofinsuument detectim shallbe takenmw _u_'.onm 142..q(nX4}(c}oIbm aecunn sha_remam m effect _ntil _.4..q4 nn_zs _._k_edfor-,, midibomd6menthsor_qxm:_d_lbypera_aemrel_
whendeterminingthe fit factor. 2.Cl_s_e_ _ effect_ opiningp_'_n'_phfiledI0-I 8.-93

(n)Test respinuorsshall be -_,_-_._-ed in properwodcingon_c end 1_a mU_ L _scu_ I00.Califnrn_Codeof l_-_u_m 0_r 93.
impected for deficie_ies suchasenw,ks. mis$1ngvalvesand guk_Is, e_. I_ _3).

4. Proced_al Requin_nen_ 3. Ne_ m _ed 4-_-_4 wnhsn_ndmm_ nl_'auve_-4-_ p_u_ W
(a) VehenperfonnmBthe initi, l positiveor _egafive pt_Ism_lest lhe I.,shorCo_ _ 142,_a}(4)(I_ 94,No,17).Th_menen=khsmml

_amplingline d_,n be _ _osed m on,st w avoid_pn_nm; leak- m_h_m fi_ _ _su_ by_.- F_m_ _t_mn_ _ -._ li_thAdm_mm_nen_-.4.-_3s.,/;, _ h_mOALm.ew.PamumtoL,sim_
emn_geitherof thee _. Ced_s_mnn142.3(a}(4}(C_thismaKm dmUmmam m effectfnr_tm_ths
(b)An _.viated_n_ningisosmylaoenmste_ori_m fume_ anJie_mq_mededbypemmmem_

maybeu61izedinon_'rtoquir.klyidenWypontfiuingn_am_ whkh 4.Ammdmm_ ofR _d ammdmm_of_ hesd_ m/_ex_61ed10-19-,94;_nenuivei0--19-_4.SubmmedtoOALforprmnnS_
pused the positive m_]/ornegabve presmze test and thtmreduce the mLaborCode_cuou!42(eX3)(Rel_ 94,No.42).
mwunt ofQNFT tree.When perf_$ •sc_-aingi_smyla_eme
test. combinaUonhigh-effi_mey oqpmic vapor cmu_tget_ummzrs

beused. ,pm'_edin.
(c) A mamnably stable chal/ei_e a_nt _on shall be ram. mdoes not

mmdin thetestchamberImorto te_nng.ForCmOFYm"showerctm-t- ions above
type of testunits the &w_,,_,_ _ theehallen_ asmt stabilitymy Safm_Or-
be established_ the testsubjecthasentered the _ mvirmmmL

(d) _-',-,',edimelyalto'the subjecxenm'sthemt chamber,ther._allmge
cc,',cmwa.ioninsidethe mspinm:r_ bemmummdtoensm_ that _dmqnoves

thepeakpenecra_ondoesno_exceed 5peseta forshalfmask or Ipe_._t
for a full facepiece rest. nitsonfl_

(e) A stablechalkmse€oue_uatiau shallbe _ p_iorto the ac-
urn1sum of _& mI4_,La-
(DRespinucrrem_dning_'aps _ not beovenightenedfortesting.

'I]3esllaps shallbeadjustedby thewea_ withoutm_tance _mn otber
pentonsto give • r_u:mb|e €omfom,blefit typicalof nomal use. _ s4,

(8) The testtludlbe tenmnazedwhmev_my single peakpenetmtim
exu_d_5 pen:meforhalfnmks ml I pen_mforfullfwepiecen=pira-
ten. The testsubjectshallbe refittedmd almad. If twoe( the thn_ n_- _dtow_k.
qui_d tern areu..,,,_,.,,,.4 thefit thall be deemedin_lequ_.

th)Inordor tomccessfully€omplemaQNFT,throeanccessful fittern €_
m__ Theresuksof each o(the three indepmdent fit t_s mint ---tt, thall be
exceed themininmmfit fact_needed for thechinsof mpixawr (e.g.hslf , c_"flam-
nmk _pinuor. full f_'l_e_e mpirau_).

(i) Calculationof fit f_'m. u142.3.Lt-
(1) The fitfactorshallbedaemdmsi for thequm_uttivefit te_ bytak-

ingthermo oftheaveragechamberr.nncmuatinnto the concenmuim
inside the t_m_r. _ S_.

(2) Theaventse testchamber_ is the arithmeticaventse
of the _ chmnberconcenmuianat the beginningand of theend of the
lest.
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